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ABSTRACT 

Most studies on the plant khat (catha eduli s) -the mild stimulant cash crop- focu s on 

description of the social behavior, health imp lications and psycho logical effects on 

consumers. Due to thi s most po li cy actions taken in thi s regard are one sided since they 

neglect the econom ic contribution of khat. The present study tried to describe the 

economic role of khat in Ethiopia. Graphs and tables are used fo r this purpose. Resu lts 

indicate that khat is clearly an important cash crop i.e . as a source of fore ign exchange, 

source of tax revenue to the government and creating employment opportunity both to the 

fanners and urban dwellers. Thus, it is recommended that policy makers should take into 

consideration the economic role of khat to understand the impact of alternative poli cy 

packages and/or external shocks that may have an effect on income/emp loyment of 

individual khat producers and on the whole economy. 

The study also assesses the supply elastici ty of khat with respect to its own price and price 

of food crops (teff, wheat & maize) and coffee, so as to examine its relationship with food 

crops and coffee. Besides labor and fe rtili zer, non- price factors such as land and animal 

power are also included as explanatory variab les. The methodology applied , which is 

firmly rooted in neo-class ical theory, deals with the est imation of profit (dual of the 

production jimction), supply and input demand funct ions; the parameters are mainly based 

on cross-farm var iation. A cross-section secondary data from the 5th round of the 

Ethiopian Rural household Survey held in 1999 is used to present empirical est imates. 
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Est imated resu lts indicate that own price supply elasticity of outputs is very low and output 

supp ly is not respons ive to price of fertili zers and wage rate. Particularly, supply of khat 

is fo unci to be non-responsive to its own-price. On the other hand , the supply of khat is 

more responsive to the decl ine in the price of food crops. Finall y, results ind icate that non­

price facto rs are far more im portant in affecting production. 

Thus, it is recommended that in order to induce fa rmers to produce more of food crops 

(and less of khat) price policies alone cou ld not bring the desi red outcome. Rather, price 

policies shou ld be accompanied by non-price polices. 
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Chapter I - INTRODUCTION 

1.1 Ovel'view 

:):he role of khat- the mild stimulant cash crop- in the Ethiopian economy is increasing 

from time to time both at macro and micro level -i.e. as a source of income to the 

individual producers, government tax revenue, source of foreign exchange and 

emp loyment to the economy at large. On the other hand, the increase in the production of 

khat have challenged the development of the agricu ltural sector since fanners are shifting 

away from produc ing other food crops (and coffee) - leaving the government 's objective of 

attain ing self sufficiency in food production in danger. 

However, there are no detailed quantitative econom ic analyses so far that examine these 

two fundamenta l issues. 

Ihus, the current study aims at ident ifying and estimating the factors that affects the supply 

of khat and its role in the macro-economic activit ies of Ethiopia. Such ana lys is is central 

to policy makers in that it he lps understand the impact of alternative policy packages or 

external shocks (for instance, recentl y some reg ional states are lega ll y prohibiting the 

consumption of khat), that may have on the individual khat producers and on the economy 

at large (i.e . on external trade, employment and government revenue). 

The analysis wi ll include specifyi ng an econometr ic model of supply function of khat so as 

to estimate its own-price elasticity; its relat ionship with the production decision of other 
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food and cash crops, such as estimating its cross-price elast icities. A multiple regress ion 

analysis is used to present empirica l estimates of the parameters. 

The methodology applied, which is firmly rooted in neo-class ica l theory , dea ls with the 

estimation of profit (dual of the production jilnc/ion), supply and input demand functions; 

the parameters are mainly based on cross-farm variation. A cross-section secondary data 

from the 5th round of the Ethiopian Rural household Survey held in 1999 is used to present 

empirical estimates. 

The own-price elasticity of khat is expected to be pos itive consistent with the usual view 

that the supply of cash crops is responsive to price changes. Besides price, other factors 

such as fert ili zer use are expected to significantly affect the supply ofkha/. The cross-pr ice 

elasticity of khat is expected to be negative - ind icating that farmers who at one time 

producing other food crops are shifting to the product ion of khat. 

Moreover, the role of khat as a sou rce of forei gn exchange, employment and government 

tax revenue both at federal and regiona l level is expected to be growing from time to time 

and a descriptive stati stical technique is used to examine these relat ionships. For th is 

purpose secondary data collected from various bulletins of the National Bank of Ethiopia, 

Central Stat istics Office and Min istry of Finance and Econom ic Development is used. 

Some khat sellers and consumers were also informall y interv iewed to gather primary data. 
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1.2 Statement of Problem and Justification: 

'[he role of khat in the Ethiop ian economy has been growing from time to time both at 

macro and micro levels. I he economic ro le of khat at macro level have been increasing 

when one examines its contribution to the foreign exchange supply of the country, 

government tax revenue and employment opportunity. fo r instance, the export share of 

khat was about 16%,20%,19%, I 8%,2 1 % and 25% 111 1998/99, 

1999/00,2000/0 I ,200 1/02,2002/03 and 2003/04 respect ively, next to Coffee -which its 

share was 75%, 70%,57%,60%,60% and 63% respective ly for similar periods (NBE, 

Annual Report, 2003/04). 

Qn the other hand, however, it is argued that despite its positive role in contributing to the 

Eth iopian economy, the increas ing tendency of fa rmers towards production of khat and 

away from other food and cash crops cou ld harm the agricultural sector of the country at 

aggregate level (s ince the supply of food crops wou ld red uce) and hence leaving the 

object ive of atta in ing se lf-sufficiency in food production in danger - wh ich is the ' primary 

concern' of the government. This can be eas ily seen from the fact that production of khat, -
which was on ly concentrated in some parts of the country, now has expanded to most 

regions in Ethiopia, which ones known as hi gh food crops growing areas (Luelseged and 

Dercon, 1994; and see Fi gure 2). 

The issues rose above requ ires an empirica l investigations and evidences. This is, 

therefore, the main aim of thi s study; I. e. to show the extent to which farmers are 

rea ll ocating their scarce resource away from food crops in to the production of khat. This is 
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done by estimating and identify ing the factors that affect the suppl y response of khat, 

estimating the cross-pr ice elasticity of khat suppl y and quantifying the economic role of 

khat in the Ethiopian econom y. 

1.3 Research Objectives: 

The objectives of thi s study are: -

I. To specify the suppl y function of khat so as to empirically est imate th e factors (both 

economic and non-economic) that affect the deci sion of khat producers; measuring its 

own-price suppl y e lasticity; estimat ing its cross-pnce elasticities so as to exam ine its 

re lat ionship with other food crops and coffee. 

2. Analyzing the role of khat on the Ethiopian economy, i.e. as a source of foreign 

exchange suppl y, tax revenue and employment, by provid ing empir ica l evidence. 

1.4 Research Questions and Hypothesis: 

While the general objective of thi s study is to anal yze the response of khat producers to - -
various variab les, both economic and non-economic, by providing empirica l ev idence and 

analyzing the role of khat in the Ethiopian economy, there are severa l other questions to be 

answered within thi s context. 

Among these are: fir st, ~hy are farm ers shifting away from producing other food crops and 

reallocating their scarce resources to the production of cash crops , particularly to khat, 

even though there is "shortage" of suppl y of food crops in the market; second, what are the 
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contributions of khat production to the Eth iopian economy at large, i.e. in terms of 

employment, external trade, and government fisca l revenues; fi nall y, ~1at are the potential 

impacts of the increas ing tendency of some of regional states in prohibi ting the 

consumption of khat on the income rece ipts of fa nners, employment , foreign exchange 

supply and tax revenue. 

The hypotheses of this study are: 

I. Own-price elasticity of khat is pos itive; supply elast icity of khat with respect to price of 

inputs (labor and fertil izer use) and non-price factors (land) is negative and positive 

respecti ve ly. 

2. The cross-price elasti city of khat with respect to other food crops and coffee is negati ve­

indicat ing substitutabil ity between khat product ion and other food crops. 

3. The contri bution of khat production to tax income, employment and fore ign exchange 

earn ing is significant. 

1.5 Significance of the Study 

Most studies on the agri cul tural sector of Ethiopia are concerned or focus at the 

contribu tion of the agricultu ra l sector to the development of the country in genera l and its 

performance in parti cular. 
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Although such stud ies are important on their own ri ght they fail to take into account the 

specific effect of individua l crops in the development of the country in general and at 

farmers' level in particular. 

Furthermore, the rationale for the study of supply response of individua l crops is due to the 

fact that supply elasticity for spec ific crops and the agricultural sector as whole have been 

found quite different in several studies, (see, for instance, Sadou let and de Janvry, 1995). 

Thus, in studying the elastic ity of supply response in agri culture, a critica l di stinction must 

be made between the response of an individual crop and that of broad agricultural 

aggregates. 

Alemayehu (2002) also noted that studies that asses the export performance of sub-Saharan 

African countries calls for a di saggregate estimation of export supply fun ctions in order to 

shed light on factors influencing each category of export vo lumes. 

Thus, the current study is believed to address these by specifying and estimating supply 

function for khat unli ke the previous studies that focu s on specifying and est imating a 

supply funct ion for aggregate agricultural products. Moreover, most of the peasants 

supply response studies in Ethiopia adopt the ad hoc specifications of supply response 

function s and carried estimations using time series data . This approach often lacks a sound 

theoretical bas is. In contrast, the current stud y is based on the profit functi on analys is 

(dual of the production function), an ap proach firml y rooted in neoclassical production 

theory, to deri ve the system of output supply and inpu t demand. 
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!:inall y, most studies on the plant khat (both at national and international level) so far focus 

on descriptions of the socia l behavior of consumers, health imp li cations and the effects on 

young consumers. 'pue to thi s most policy actions taken in thi s regard are one sided since 

they neglect the econom ic contribut ion of khat production . .!hus we be lieve the results 

obta ined from the current study wi ll help policy makers (both at Federal and Regional 

levels) to understand the im pact of alternative pol icy packages and/or external shocks that 

may have an effect on income/employment of ind iv idual khat producers and on the whole 

econom y. 

1.6. Data 

To investigate the supply response of khat, a household data gathered during the 5th round 

of the Ethiopian Rural Household Survey conducted in 1999 by the department of 

Econom ics and Institute of Development Research of Addis Ababa University and Center 

for the Study of African economies, Oxford University is used. 

In studying the role of khat in the Ethiop ia economy, secondary data col lected from 

various reports of the National Bank of Ethiopia, Ethiopian Mi nistry of Finance and 

Economic Deve lopment, Central Statistica l Authority Agricultural Surveys and Ethiop ian 

Rural Household Survey conducted in 1999 are used . Moreover, primary data coll ected 

by informal interv iew is used. 
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1.7. Limitation ofthe study 

One of the major problems encountered in this study is lack of data, covering a long period 

of time, in exam ining the economic contribution of khat to the Ethiopian economy. In the 

past yea rs trade stati stics on khat was repressed, since it was considered as a drug. 

Particularly, data on the number of labor employed in the khat sector could not be found. 

Moreover, data for tax revenue from khat production and lor se ll ing at national level could 

not be found. This is partly, because, tax revenue from khat is collected by the regiona l 

states and we found it difficult to find a complete set of data from one source. Thus, lack 

of relevant data imposed some limitations on the empirical evidences presented in chapter 

III. 

A second point of lim itat ion is re lated to modeling of some important vari ables. 

Particula rl y, our equat ions presented in chapter IV are controll ed for short-term influencing 

factors (labor &fert ili zer-use) and fixed factors (land and an imal power). However, 

several ill1porlonl variables are missi ng. For instance, a rainfall variable, which is one of 

the major factors , affecting the Ethiopian agricu ltural production is lack ing in the data set 

used for our model. Thi s imp lies that estimated coeffic ients wi ll be biased to the extent 

that missing explanatory variables. 

The study also suffers considerab ly from ignoring the so-called structural variables (such 

as transport and communication means). Structural factors can be highly correlated with 

pr ice and production variables used in the model. In that case, it becomes hard to 

disentangle the pure price effect from structural factors. Another problem, part icularly 

- 8 -



khat is a perennial crop the most substantia l product ion effect fo ll owing a price increase is 

expected to take place only after a few years, when newly planted tress become productive. 

Finally, neoclassica l theory shou ld be used carefull y fo r modeling production behavior in 

low-income countries, such as Ethiopia, where imperfect ions in markets that the producers 

face are widespread. Thus, all the resulting elasticites should be in terpreted by taking these 

shortcomings and limitations in to considerations. 

1.8 Organization ofthe study 

The rest of the paper is organized as follows . Chapter II reviews the li terature by focusing 

on the alternative approaches to the measurement of supply response and estimation 

techniques. In chapter III , we will describe the plant khat and its economic contr ibution in 

Ethiopia. Chapter tV discusses the methodology used in arri ving systems of outputs and 

input demand, data used, estimation results and po licy implicat ions. Summary and 

conclusions is presented in chapter V. 
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Chapter 11- Theoretical Literature Review 

Introduction 

Agricultural supply theory provides a basis for predictions concerning the way fanners 

(peasants) V alY their output supply and demand for inputs in response to changes in prices 

and non-price factors. Moreover, assisting pol icy debate requires more than the qualitative 

insights given by theory. Particularl y, it requires quantification of the var ious mechan isms 

analyzed by theory, such as measuring elasticities (Walter et ai, 1998; Sadoulet and de 

Janvry, 1995). 

A number of alternative approaches to est imation of elasticities of supply response are 

avai lable both in structural and reduced form (Abebe, 1998; Alemayehu, 2002). In section 

2. 1 we will bri efl y review these app roaches and estimation techniques. Defi nition of 

concepts !terms related to the stud y of suppl y response wi ll be presented in section 2.2. In 

section 2.3 we will review some empirical research in some develop ing countries and in 

Ethiop ia. 
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2.1. Alternative approaches to the measurement of supply Response 

2.1.1. Structural Form Approaches: Estimation of the structure and 

derivation of the supply response. 

These approaches concerns estimation of the structure of production functions and 

derivation of the supply response from it with the help of such analytical tools, such as: 

production jUllction estimation, profit jill1ction approach or cost jill1ction approach, linear 

programming and complete structural models. 

Production jimction estimation uses farm surveys or time series data on output, variable 

and fixed factors from which a production fun ction can be estimated. Us ing the first-order 

cond itions for profit maximization the supply responses can then be estimated (Abrar, 

200 1; Sadoulet and de Janvry, 1995). The parametcrs of the der ived systems of equations 

should be estimated taking account of the cross-equation restri ct ions (Green, 2000; Varian, 

1992). 

In the profit junction approach the term primal has been used to refer to an optimizat ion 

problem consisting of a behavioral assumpt ion (e.g. maXIlTIl Ze profit) and a set of 

constraints (e.g. the production funct ion). The max imization problem can be expressed as 

fo llows (Varian, 1992): 

Max, ." p"q - w·x, s.t h(q,x, z) = 0 

Where wand p are the prices of inputs and outputs, p q - w x is the producer's 
restricted profit("restricted" profits means that only variable costs are subtracted from 
gross revenues). 

- II -
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The profit function can be estimated from a combination of cross-sectional and/or time 

series data that shows fa rmers profits, exogenous variables, prices and fixed factors. 

Assum ing a differentiable form of the specification, the solution to th is maximization 

prob lem is a set of input demand and output supply functions that can in principle be 

der ived by solving the fi rst order cond ition (Shumway, 1995). The derived input demand 

and output suppl y function s are: 

x = x(p, w, z) and q = q(p, lV, z). 

Subst itu ting these expressions into the definition of profit gives the profit jimc/ion, n, 

which is the maximum profit that the farmer could obta in given the pr ices, the avail ab il ity 

of fixed factors and the production technology: 

n (p, w,z). 

The cost function approach is sim ilar to theprofitjimc/ion approach. Starting again from 

the production function the prod ucer is assumed to minimize costs to produce a given level 

of output. The minimizat ion problem can be expressed as follows (Kreps, 1990). 

Min, w·x s. t h(q,x, z) = o. 

The so lu tion to this min imization problem is a set of in put demands : 

x = x(p, 11', z), 

and the cost function is the corresponding minimum variable cost of producing the given 

output, C(lV, z , q). 
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Linear programming is basically the same approach as above except that the production 

function is spec ified as a set of fixed coefficients and the profit maximization prob lem 

includes a set of effective constraints. Supply response is derived by parametric 

programming, solving for opt imal quantities as prices vary (Sadoulet and de Janvry, 1995). 

Fina ll y, comple/e structural models of the farm sector or of the whole economy can also be 

estimated and the supp ly function derived by simulation. S.uch models include multi­

market and general equilibrium models (Sadoulet and de Janvry, 1995). 

2.1.2. Reduced Form Approaches: Derived estimation of the supply response. 

This approach includes: a) estimat ion of comp lete systems of output supply and input 

demand deriving from a profit function or cost funct ion ; b) a direct est imation of supply 

response of wh ich the ad hoc specifications of supply response includ ing partial 

adjustment and expectations formation is an integral part and; c) estimat ion of Structural 

models of supply and demand equilibrium (for instance, cobweb models) (Abebe, 1998; 

Alemayehu, 2002). 

a) In deriving the complete systems of output supply and input demand from a profit 

function approach ; it is assumed that profit - maximizing behavior can be described by a 

profit jimc/ion, the so-call ed dual of the production funct ion (Walter et ai, 1998; Varian, 

1992). In th is (duaf) approach, the production techno logy is not estimated directly (Abrar, 

200 I). Instead, profit function is used to study the product ion behavior of firms, since it is 

poss ible to recover all economically relevant information about the technology. 
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The Profit func tion is a function of exogenously determined output and in put prices and 

fixed production facto rs, describing the farm 's product ion technology at profit-max imizing 

points in the set of production possibi lities. 

In sum, assuming that farmers choose comb inat ions of the variable inputs and outputs that 

wi ll maximize profit, Lau (1976) has shown that the restricted profit function defined as 

the excess of tota l value of output over the costs of variable inputs, can be expressed as: 

(Abrar, 200 I; Walter et ai, 1998) 

O(p,c) = Max'l (p.q l q E T(c) ,CE C) ........ ...................... .. ...... (2.1) 

where q is a vector of outputs (q, >- 0) and inputs (q, < 0), P is a vector of output and 

input prices, c is a fixed or environmental factors (such as fixed land endowment, weather 

and government policies, captured by C) and T summarizes the state of the technology 

constrained by c. 

For the profit fu nct ion to represent consistent profit-optimis ing behaviour, however, it 

should satisfy some theoretica l restricti ons (Vari an, 1992). First, it shou ld be homogeneous 

of degree one in prices. Th is im plies that sca li ng all prices by a positive factor t won ' t 

change the optimal choice of the firm, and therefore profits will scale by the same factor. 

If profits do not sca le up proportiona lly and there were no apparent changes in the 

environment, we might suspect that the firm in questi on is not maxim izing profit s (Kreps, 

1990). 

Second , the profit function shou ld be increasing in output pnces, decreasing in input 

prices. Suppose output price increased and input price (cost) decreased; if we observe that 
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the profit of the firm in question did not increase we may conclude that the firm in question 

is not maximizing profit in the first place (Nicholson, 1992). 

The profit funct ion in (2 .1.) has two interesting properties: its first der ivative with respect 

to the price of a product is equal to the supply function of that product; and its derivative 

with respect to the price of an input is equal to the demand function of that input. This 

relationship call ed the Hotteling lemma (or the derivative property) is used to derive the 

output supply and input demand function s as follows (Walter et ai, 1998): 

an an 
a
- = q, 
'P; 

and = - q, .. . . .. . ... .. . .. . .. ... ......... (2.2) 
ap, 

Where i and k represent output and input respectively. 

The minus sign (- q, ) comes}i'om the fact that we are increasing the price of an input- so 

profits must decrease. 

The fact that these functions "' (2.2) are the so lutions to a maximization problem of a 

specific form , the profit maximization problem, will imply certain restrictions on the 

behaviour of the demand and supply functions (Varian, 1992). First both functions are 

homogeneous of degree zero in al l prices. This implies that if, for instance, all prices are 

doubled, and the levels of goods demanded and supplied by a profit-maximizing firm wi ll 

not change. Moreover, we have seen in the above that the profit function is homogeneous 

of degree one in prices; thi s implies that the partial deri vat ive of a homogeneous function 

of degree one is homogeneous of degree zero (Ch iang, 1985). This property has an 

important implication of profit maximizing behaviour: an immediate way to check whether 

some observed behaviour cou ld come from the profit - max imizi ng model is to see if 
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supp ly and demand funct ions are homogeneous of degree zero. Moreover, if we observed 

that some firm 's demands and supplies changed when all prices doubled and nothing else 

changed, we wou ld have to conclude that th is firm was not max imizing profits in the first 

place. 

In estimat ion, thus, all that is necessary is to find a functional form with the required 

propert ies. In general we want to choose a parametric form for which some va lues of the 

parameters sati sfy the rest ri ctions imposed by the theo ry (Abrar, 200 I). Then we can 

estimate the parameters and test the hypothes is that the estimated parameters satisfy the 

relevant restrict ions im posed by the theo ry (Patte rson, 2000). 

Two di fferent approaches have been taken in the estimation of the systems with respect to 

the theo retica l constraints (Green, 2000). The first is to estimate the total system without 

any constraint and to test for the constraints thereby providing a test of profit maximization 

(A brar, 200 I). The tests of symmetry and homogeneity are standard tests on linear 

transformations of parameters. The monotonicity of the profit functi on is usuall y checked 

by verify ing that its first deri vatives have the correct sign (i.e. posit ive with respect to 

output and negat ive with respect to increase in prices). The second approach requires 

performing estimation under constraints, i.e. imposing the homogeneity and symmetry 

condit ions of the parameters (Saduolet and de Janvry, 1995). 

To determine which funct ional form (Translog or quadratic profit fu nctions) best describes 

a given set of data, comparison can be made based on goodness-of-fit and other diagnostic 

tests and conformity to neo-class ica l assumptions (Abrar, 200 I). The goodness-of-fit 
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criteria include: adjusted R-squared, root mean squared error (root MSE), Ramsey RESET 

test, Aka ike in format ion criter ion (AI C). Diagnostic criteria: Cook-We isberg test for 

heteroskedasticity, a measure of variance information factor (VIF) for mu lti-co ll iniearity 

can be used (G reen , 2000; Patterson, 2000). 

The derived system is then estimated using either the Generali zed least sq uares (GLS) or 

ord inary least squares. The GLS est imator is des irable than the Ord inary Lest Square 

provided the disturbances of the equations are highly correlated (Patterson, 2000). 

However, the disturbance var iance, cr ' is rare ly known so an alternative estimator will be 

required since in this case GLS is not feasib le. Under such circumstances, the relevant 

procedure is the two-step Feasible Gene ra li zed Least Squares (FGLS) or Maximum 

Likelihood estimat ion methods (for deta il s see Green, 2000). 

S imilarly, systems of output suppl y and input demand can be deri ved from the cost 

jimc/ion. Like the profit function , the cost fu nction completely characterizes the 

producer's behavior, as it includes both the technological constraint from the production 

function and the behavior of the producers (Sadoul et and de Janvry, 1995:p.67). The cost 

function is positive; it is non-decreasing, concave, continuous , and homogenous of degree 

on in input prices. It is a lso non-decreasing in the level of output and doesn 't include the 

fixed costs. By the Shephard (Hotte ling Lemma) duality theorem, the in put funct ions are 

the derivati ve of the cost fu nct ion with respect to the input prices (Varian, 1992): 

oc(w,z,p) 

OW i 

= x i . 
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b) The second approach, known as the Nerlovian supply response model which is widely 

used in agricultural supp ly response empirica l analys is explicitly specifies the formati on of 

expectations of fanners for unknown future prices and the adjustment lags in product ion, 

(A lemayehu, 2002; Colman and Young, 1989). 

The rat ionale fo r the Nerlovian models is that, because of the time lag involved in 

agri cu ltural production, modeling the fo rm at ion of expectations is thus an important issue 

in the analysis of agricultural supply response. Particularly for perennial crops the 

observed quantities may diffe r fro m the desi red ones because of adjustment lags in the 

rea llocation of va riable factors and when the price of a crop changes it may take several 

years before fanners can reach their des ired production patterns at the new price 

(A lemayehu, 2002) 

Supply response in the General Norlovian model can be fo rmulated in terms of yield, 

output response of crops or area. For instance, the desired area to be allocated to crops in 

period t is a function of expected re lative prices and a number of shifters and is written as 

fo llows (Sadoulet and de Janvry, 1995): 

q;' = a + fJP, ' +(fZ, +u, ... .... .. .. ...... .. .... .. ....... ... .. .. (2.3 .) 

Where, q: is Ihe desired culliva/ed area in period I; P,' is /he expected price (o r, more 

generally, veclor of expected relalive prices including the price oflhe crop ilself, prices of 

competing crops, and factor prices; 2, is a sel of olher exogenous shifiers, principally 

privale and public fixed factors and Iruly exogenous such as weather; u, accounls for 

unobserved random factors affecling Ihe area under cull ivaI ion. 

- 18 -



Because fu ll adjustment to th e des ired all ocati on of land may not be possible in the short 

run , the actua l adjustment in area will be only a fracti on J of the des ired adjustment and 

can be represented as : 

q, - q,-l =J(q;' - qH)+V, , Os; J S; I ..................................................... (2.4.) 

Where q, is Ihe aclual area planted of the crop, J the partial-adjustment coefficient, and 

v, is a random term with zero expected value. 

Moreover, the price the decision maker expects to prevai l at harvest time cannot be 

observed. Therefore, one has to spec ify a model that exp lains how the agent fo rms 

expectations based on actual and past prices and other observab le variables . 

For instance, in a formul ation that represents a learning process, farmers adjust their 

expectat ions as a fraction r of the magnitude of the mistake they made in the prev ious 

period, that is, of the d ifference between the actual price and expected price in t- I, whi ch 

can be written as follows: (Patterson , 2000) : 

, , ( , ) P, - PH = r P'_I - PH + w,, or 

P; = !PH + (1 - r)p;-, + W, 
... (2.5.) 

Where P,- l is Ihe price thai prevails when decision-making for production in period I occurs, r is 

Ihe adaplive - expectalions coefficient, and w, is a random term, with zero expected value. 

Since p,' and q; are not observab le, we can eliminate them from equations (2.3), (2.4), and 

(2.5). Substituting from equations (2.3) and (2 .5) into eq uation (2.4) and rearranging gives 

the reduced form: 
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q, = ", + 7[, PH + "Jq, -, + ",q, -2 + ",Z, + 7[.Z, _, + E, .... . .. . ......... (2.3.)' 

7[, = a,or, 

7[, = a ,or, 

7[J = (1 -0)+(1- r) , 
Where, 7[, = - (1- 0)(1- r ), 

7[, = a ]o, 

". = -a30(l - r), 
E, = v, - (1 - r)v,_, + ou, - 0(1 - r )u,_, + a ,ow, . 

Equation (2.2.)' is the estimable form of the Nerl ovian Adjustment supply response model 

(A bebe, 1998). This red uced form is over identified, since there are six reduced-form 

coeffi cients 7[ but only five structural parameters (a"a" a ] ,r, and o). 

To obtain a unique solution for the latter, a non linear constraint must be imposed on the 

parameters of the red uced form (Sadoulet and de Janvry, 1995): 

On the other hand, a simple Nerl ov ian model, in contrast to the Nerlovian adjustment 

supp ly response model, includes neither adjustment nor expectat ion vari ab les. It usuall y 

includes lagged price, lagged yield and trend vari ables to capture "other factors" and 

estimation is invariab ly undertaken using simpl e OLS (A lemayehu, 2000: 122). 

Given the generally unsati sfactory performance of Nerlovian models, other speci fi cations 

of the formation of product price expectations have been sought (Sadoulet and de Janvry, 

1995 p.98). Alternat ive approaches bas ica ll y fa ll into three categories: those that rely on 

econometri c techniques to identify a lag structure from past prices; those that make use of 
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add itional information ava il ab le to produ cers about future prices; and the rational 

expectations approach that re li es on econom ic theory to specify the mechanism of future 

price formation( for detai ls see, Alemayehu ,2002 and Green,2000). 

In empirical research various types of General Norlovian Supply models have been 

constructed to study the suppl y response agricultural products. As noted in Alemayehu 

(2002) the first attempt to model supply response in perennial crops is Bateman's (1965) 

model of cocoa supply in Ghana . The model uses expected producer prices for cocoa and 

competing crops, such as coffee. Within th is mode l the dependent variable is the 

additional acreage under the planted crop for each year and other non-price factors are 

ignored completely. 

In vari ants of thi s approach , economists have tri ed to study the suppl y response of cocoa in 

Ghana (Walter et al 1998). Walter et al ( 1998) argued that because cocoa is a perennial 

crop, the technique in quest ion is re latively complicated, refl ecting two basic moments of 

choice for the far mer: the choice of planting and the choice of maintenance and harvesti ng 

intensity, given the ava il ab le stock of cocoa trees. Therefore, the cocoa suppl y function is 

derived in a two-step approach by est imating an [average] capac ity equation and an actual 

suppl y function. Estimation takes place by using aggregate time series date. Under thi s set 

up the ' average capacity' equation , in which so-ca ll ed ' normal production ' is th e 

dependent variable. Normal production represents the production quantity th at would 

norma lly be expected to be produced by the average tree capac ity in that year. In its bas ic 

form , thi s fun ction looks as foll ows: 
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" 
N, = ao + a, L>iT,-, .......... .......................... .. ................. ... ... (2.6.) 

j", ] 

Where N , is the normal production in year 1 (kg), bi is the yield coefficient for vinlage i, 

T, -i is Ihe number of trees planled in year t - i, n is Ihe average Iree life and a, are 

paramelers (i=O, 1). 

Actual production figures are used as the dependent vari ab le in a first estimation of the 

average capacity equation. Some also use additiona l acreage under the planted crop as the 

dependent variable (see Alemayehu, 2002: 122; Abebe, 1998). Because the equation's 

parameters are expected to be distorted by short-term influences, a second 'short-run 

flu ctuations' cocoa output equation is formu lated as follows: 

In Q, = bo + b, In N, + b, In p, + b) In R, ... . ..... . . .. ...... . ........ . ...... . ......... (2.7.) 

Where Q, is the cocoa production in year I, N, is the normal production (adjusted in 

every run by using the estimation results of the paramelers of equation (a)), p, is the 

current cocoa producer price, R, is the rainfall index ( of different influencing years) and 

b, are paramelers (i= 0,1,2,3). 

Actual cocoa production is the dependent variable in thi s equation. Improved est imates of 

normal production are generated by subtracting the estimated short-term effects of ra infall 

and prices. Subsequently, the new est imates of normal production are used as the 

dependent variab le in a second run of equation (2.6). This iterat ive procedure continues 

until improvements from a stati sti cal point of view become negligible. Short un-price 

elasticities can be der ived as (b, ) frol11 the final estimat ion results of eq uat ion (2.7) 

(Batman, 1974). 
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In sum Nerlovian models are quite practica l and their numerous variants have been applied 

to many crops in many countries. However, it is fa ir to say that, compared with a correct 

theoretical spec ification of supply response as derived from theory of producer behav ior 

(opt imizing behavior with respect to current prod uction, given a fi xed endowment of 

inputs), many Norlovian models fo rmulat ions have not been carefu l about spec ification of 

the estimated models (Abebe, 1998; Sadoulet and de Janvry, 1995). Specifica ll y, the 

estimated supply function s should be homogeneous of degree zero in prices, exp licit role 

of fixed factors etc. are not generally inc luded. Moreover, like most time series analys is, 

Nerlovian models, suffer from aggregation problem, since there is no reason to assume a 

priori that the theory holds for an aggregate of firm s, even if it holds for each firm 

separately (S humway, 1995). Last but not least, Nerlovian models suffe r from data 

limitation to formulate and est imate econometric models, particul arl y in low-income 

countries, where stati stical serv ices are often of a poor qual ity or simply not availab le 

(Walter et ai, 1998). However, thi s is not to claim that the latter (theoretical specification) 

approach is without problems. This is mainly because it is more stringent on assumptions 

of the behavior of the markets (eg.wage labor is assumed rather than fam ily labor (Abebe, 

1998). 

c) Finally, the estimation of structural models of supply response and demand equ il ibr ium 

approach includes both prices and quantities are endogenous. To estimate systems 

structural equations techniques such as two stage least squares or maximum li kelihood 

have better stati stica l propert ies (Green, 2000; Varian, 1992). 
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2.2. Agricultural Supply function 

Economic theory suggests that the market supp ly of a product will depend on its price, 

prices of other competing products and the prices of inputs into the production process. 

This relationship (supply function) can be written mathematica lly as fo llows (Elli s, 1998): 

Q, = f(P" PI' P,,,,, ,?,,) .............. .. ................... ......... ....... (2.8) 

Where, Q, = denotes the market supply of a product, i 

P, = denotes its market price 

PI = prices of alternative products, 'j' and 

P, , .. .. P" = the set of 'n ' input prices. 

If fo r the moment we assume that the prices of other products and inputs are held constant, 

we can trace out the relationship between the supp ly of the product and its own price, i. e. 

the supply curve or supp ly schedule and genera lly speaking this curve is positively sloped 

implying as output prices increase supply increases and vice versa fo r a profit-maximizing 

fi rm (Colman and Young, 1989). 

What is also important is by how much supply will change in response to an 

increase/decrease in output price. A conven ient measure of the responsiveness of 

producers to price change is termed in the li terature the elasticity of supply or, more 

specifically, the own-price elasticity of supp ly. Th is is simp ly a measure that expresses the 

proport ionate change in quantity supplied as a ratio of the proportionate change in price 

and fo rma ll y defined as fo llows (Varian, 1992): 
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E·' < = , Proportionate change in quantity supplied, Q, 

Proportionate change in own price, p, 
EJQ .p; 

Thus if E;' > I , then a 1 % change in price induces more than a 1 % change in supply and 

suppl y is said to be elastic; and if the reverse is true supply is said to be inelastic. 

Turni ng now to the other parameters of the supp ly function, say what is the response of 

suppl y to an increase/decrease in the competing product[s) price, cou ld be shown 

diagrammatical ly by an upward /downward shi ft in the supply function (curve) since 

producers are encouraged to switch resources to/from the production of the product whose 

price has increased/decrease, ceteris paribus. For a number of analyt ical purposes we 

wou ld also like an estimate of the extent of the response to price changes in the competing 

product. A measu re frequently found use fu l in this regard is known as the cross-price 

elasticity of supply, which is defined as: 

E;' ./ = Proportionate change in quantity supplied Q, 

Proportionate change in the price of another good, P
j

. 

oQ .P 
= --' -' ,for infinitesimal changes. 

oP,Q, 

For a change in the price of a competing crop/product, E; is expected to be negative, i. e. if 
P

j 
rises supply of Q, decreases and the reverse is true. 

Econom ic theory also postu lates that the supply curve shifts in response to change in input 

prices (Abebe, 1998). For instance, if the pr ice of inputs increases, ceteris paribus, the 

supply curve shi fts downwards, i.e. output decreases- and if the input price decreases the 

reverse is true. 
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Most agricul tu ral economists would not dispute the economic principles, which underl ie 

the conventional supply function represented in the above equation (2 .8). However, these 

economists wo uld also point to a number of important omissions in the parameters of the 

supply function of agricultural outputs (Colman and Young, 1989). To ment ion some of 

these : First, it should be noted that several production acti vities in agri culture invo lve joint 

products and that the response to a change in the price of one product of a pair of joint 

products is quite di fferent from that to a change in a pri ce of a competing product. For 

example, sheep may be reared fo r mutton and woo l; cattle prov ide beef and hides, etc. An 

increase in the price of one join t product will cause the supply curve of the other to shift to 

the ri ght (increase); fo r example, the supply of mutton will be related positive ly both to the 

price of mutton and the price of wool. 

Second, the expression in the above equation (2.8) makes no expl icit reference to the stale 

of technology, and since a major cause of shi ts in agricultural supply over time has been 

improvement in technology, thi s om ission may be parti cularl y serious. Third, the 

conventional supply function does not include shi ft var iab les such as natural environment 

(weather conditions etc.) that are important especially for less developed sub-Saharan 

A fri can countries. 

To summanze, a comprehensive li st of factors, which influence the supply of an -
agricultural product, comprises (Elli s, 1998): the price of the prod uct, the prices of 

compet ing products, the prices of inputs, the prices of join t products, the state of 

technology, the natura l environment, the institu tional sett ing and so on. 
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Thus, by supplementing the parameters of equation (2.8) with the above-mentioned 

variab les in thi s way, we can develop a supply functio n which offers a much more accurate 

description of production in agricu ltural markets. 

Econom ists have also dist ingui shed between the short- run and long-run agricu ltural 

supply functions in their study of the supp ly responses of farmers (Sadou let and de Janvry, 

1995). The price elasticity, which depends on the impact of the price on the use of variable 

factors onl y, is thus a short run concept. If most factors used in agriculture are fixed in the 

short run , as it is often claimed, then supply elasticity is close to zero. However, price 

incentives and increased profitab ili ty in agriculture wi ll induce adjustment of some of the 

fixed factors over a longer period of time. Taking proper account of these long-run effects 

of price incentives, the long-ru n prod uction response of agr iculture wou ld be greater than 

what is captured by considering onl y adjustments in the variab le inputs. 

Furthermore, in studying the elast icity of supply response in agricu lture, a cr itical 

distinct ion has been made between the response [elasticity] of an individual crop and that 

of broad agricultural aggregates (Colman and Young, 1989). While individua l crops do 

respond to price factors, even in the short-run, the growth in any crop usually takes 

resources away from other crops. So, generall y speaking, the price elast icity of all­

agricultural is very low in the short ru n in contrast to individua l crop (Sadou let de Janvry, 

1995). 
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2.3. Empirical literature in some developing countries and Ethiopia 

A) Studies in some developing countries 

In empirical studies the trans-log and the normali zed quadratic profit functions are used to 

derive systems of output supply and factor demand (Walter et ai , 1998; Fulginiti and Perrin 

1990). Fulginiti and Perrin (1990), for instance, estimated a translog model of the 

agricultural sector in Argentina using time series data over the long period 1940 to 1980. 

They considered seven crops, three variable inputs, three fixed factors and time- in- years 

as a proxy for technological change. By app lying Hotteling Lemma to the translog profit 

function (a mathematical detail of the translog profit funct ional fo rm is presented in Annex 

1) they derived the system of output supply and input demand and estimation of the 

trans log system is done on the share equations as follows: 

J m 

Where s; = p;q; I ff is the share of output sa le or input purchase in profit. 

As the sum of the shares is equal to one (I S; = I p;q; I ff = 1) , the system isn't linearly 

independent, and one equation has to be eliminated. The coefficients of the eliminated 

equation are identifiable from the restrictions. The system was estimated with imposition 

of the symmetry and homogeneity constra ints a theoretical necessity. 

Moreover, Bapna, Binswanger, and Quizon (1984) specified a log linea r profit function 

and estimated a cropp ing system for semiarid tropical areas of India, with a 19-year time 

series of 93 distr icts. 
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The translog model wh ich is often interpreted as a second order approx imation to an 

unknown functional fo rm has been wide ly used for profit (and cost) analysis (for detai ls, 

see Green, 2000). In addition to its advantage as a good approximation fo r an unknown 

functio n (Chiang, 1984; p.257), the translog model also simp lifies computations since it 

transforms the parameters of the equat ions into elasticity 's or shares. 

The norma lized quadratic function has also been used in various countries (e.g. , Shumway, 

1983; Wal ter et ai, 1998). To study the supply response of cocoa in Ghana, Walter et ai, 

1998, specified a normalized quadrat ic profit function (a mathematica l deta il of this 

functional form is presented in Annex I). It was assumed in the model that the cocoa 

farmers use one var iab le input (insectic ide) and two fi xed inputs (land and labor). Maize 

production/price was incorporated as the competing activity since it was 'found' to be the 

major marketed food crop in the region where cocoa was grown. Linear homogeneity was 

imposed in the model by deflating profit and the maize and insectic ide prices with the 

cocoa pri ce. The maize, cocoa supp ly and insect demand functions were der ived from the 

estimated normalized profit function using Hote li ng Lemma. Then the system was 

est imated us ing the Seemingly Unre lated Regression (SUR) estimation method. SUR is 

chosen because of the cross-equation restriction of the parameters appearing in more than 

one equat ion and the error terms were correlated. The theoretical restrictions were not 

rejected in their findings. To test for these theoretical restr ictions of profit maximizing 

behav ior they app lied the following procedure: Fi rst, to test whether the profit function is 

increas ing in out put prices they checked if the first derivat ive (as calculated at sample 

means) of the profit fun ction with respect to the normalized maize price was positive or 
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negat ive and they found to be positive. Second, to test if the profit fun ction is decreas ing 

in input price they checked its first derivative with the price of insecticide and found to be 

negat ive. Th ird, to test whether it is increas ing in fixed inputs they checked the first 

derivatives with respect to the inputs (land and labor) and fou nd positive va lues for both of 

them (Walter et ai, 1998). 

Finall y, a study conducted by Alemayehu (2002) specified an export function of primary 

commodit ies for African countries. In the study commod ity export supp ly equation of a 

typ ical African economy is specified to depict the behavior of producers mediated through 

the government. The result shows that: rea l exchange rate has statistically significant 

elasticity with clear long and short run di stinct ion (thi s, according to Alemayehu, 

underscores the importance of th is particular specification and the error correction model 

in estimat ion); capita l formation indicators are al so found to have positive elast icities; 

there is a variation across regions and , estimati on with foreign inflow included gives a 

mixed result. 

B) Studies in Ethiopia 

A study conducted by Luelseged and Dercon (1994), to investigate the effects of pr icing 

policy on Ethiopian coffee prod uction and the supplies to the offic ial markets, specified a 

log- linear total offi cial supply for coffee using time series data. Luelseged and Dercon 

( 1994) argued that since coffee is a perennial crop and substantial lags (3 to7years) exist 

before a harvest can be obtai ned frol11 newly pl anted trees, fanners base their planting 

dec isions (and therefore supply) on their expectations about future prices. Th us, to account 
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for the lags in product ion responses they included lagged prices of three (3) years for both 

coffee and its competing crop chat. On the basis of the ordinary least square regression 

analysis supply response of coffee production was found to be respons ive to prices, but this 

effect was not large. The latter is partly attr ibu ted to the relative hi gh price of other 

competing crops such as khat. 

Another micro-based econometric stud y is Abdurrahman ' s work (1995) on two districts in 

f-iararghe highlands - an important coffee growing area. Using a survey data of the two 

districts, Abdurrahman (1995) found a stron g short-run (two-year) supply price elasticity 

va lue of 0.60, which was stat istically sign ificant. Abdurrahman (1995) argued that thi s 

short run response implied the reallocation of labor to the cash crop sector and a shift of 

suppl y from sm ugg ling to the formal channels. Abdurrahman (1995) also noted that, after 

liberalization the terms of trade have moved aga inst the agricultu ral sector in genera l and 

food production in particular. 

Another stud y by Yoseph (1994) used a log-log model to estimate the supply price 

elasticity of coffee, based on a survey conducted in Gomma di stri ct, Jimma region. The 

study showed that the supply price elasticity is not reall y important . Whereas land and 

labor were found as crucia l inputs . Another finding of the stud y is that in the sample area 

coffee producers spend 91.3% of their earning from coffee to purchase food crops. 

Accordi ng to Yoseph (1994) there is a huge tendency of farmers to shift to coffee 

production as the price of coffee increased by 6 1/% wh il e that of food crops (maize and 

sorghum) increased onl y by I I % during the period from 1992/3 to 1993/4. 
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Abebe (1998) estimated the suppl y response of Ethiopian peasants in cereals (teff, barely, 

wheat, maize and sorghum) production to price levels. A log-linear dynamic area 

culti vated response equation was specified in which ad hoc spec ifications of supply 

response including partial adj ustment and expectations format ions are integrated. Price, 

real exchange rate (to capture the substitution between food imports and domesti c 

production), fertili zer quantity and expected yield were included as explanatory variab les. 

Resu lts ind icate that both short- run and long-run supply responses were inelastic to prices. 

These results were true when cereals were considered in their aggregate or treated 

individually. On the other hand supply elasticity due to movements in real exchange both 

for short run and long-run was fou nd to be elastic. Therefore, A bebe ( 1998) argued, food 

imports have been compet ing more with domestic cereal production (particularly with 

maize and sorghum). 

Zerihun ( 1996) uSlllg aggregate time seri es data examined the relationshi ps between 

producer prices of food grains and the area of cu ltivated land. In addition to producer 

price, dumm ies for weather and policy change, time trend and lagged production level 

were entered into the supp ly equation. Zer ihun (1996) argued food grain production 

changes onl y slightly following price incentive measures and parameter est imates like 

weather and previous period production leve l have the expected signs. 

Us ing a nat ionally representative rural household survey conducted in 1994, Abrar (200 I) 

tried to determine which functional form (translog or a normali zed quad rat ic profit 

function ) best describes the Ethiop ian data . Comparison of the models was done based 

on goodness-of-fit (adjusted R-squared, root mean squared error) and diagnostic tests 
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(Cook- Weisberg test for heteroskedasticity, a measure of variance information factor for 

mu lt i-co linearity). It was found that the normali zed quadratic function was superior since 

it had sign ificant parameters consistent with theory. Otherwise, as Abrar (200 1) argued, 

there is no clear theoret ica l benchmark to determine whether the translog or the 

normalized quadratic is superior. Moreover, both the primal and dual approaches to study 

the supply response produced similar results for the underlying data set. That is, there was 

no remarkable difference in the inferences made fro m elast icity est imates of the primal and 

dual speci fi cations. 

[n the same study, Abrar (200 I) examined peasant agr icu ltura l crop output responsiveness 

to pri ce and non- price factors. Two vari able purchased inputs, chemical fertili zer and 

labor and three fi xed inputs land (tota l area under crops), animal power and farm capital 

were considered. Besides, two 'exogenous controls' - land accesses and rainfall were 

incorporated in est imat ion. Results fou nd from the study indicated that the own-price 

output supply elast icity was very low and output supply was not responsive to fert i lizer 

pr ices or the wage rate. Non-price factors were fa r more important in affect ing production 

and resource use than price incentives. 

A lemayehu (1999) examined trade li beral ization and its impl ications fo r the Ethiopian 

coffee sector us ing the 'before after approach'. The study shows that the liberalization 

carried out is strongly associated with an increase in the level of export. On the other hand 

the micro evidences examined in the same study showed that the supply pri ce elastic ity for 

coffee is either sma ll or statis ti cal ly insign ificant. Accordi ng to Alemayehu (1999) this 

implies that price liberalization by itse lf may not bring a major change in the coffee sub-
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sector. The study by Alemayehu (1999) also underscores the problem of ensur ing food 

security by rely ing on unreliable wo rld primary commodity markets. 

Gebisa ( 1997) dealt with the co- modification of khat and the conseq uent transfo rmat ion of -
the po li tical economy of the Harerge region. !!.1 the study it was fou nd that from the mid-

1970s on, state in tervention was responsible for the accelerated pace of change. ,2:he 

Ethiopi an government monopolized agri cultural marketing and imposed restr iction on the 

importation of consumer goods, thereby creat ing a critica l shOltage of consumer goods. 

Khat and other primary goods were smuggled out and the resu lt was in the unprecedented 

growth in the khat sub-sector. 

Abdurrahman (2004) attempted to anal yze the trends in khat production, marketing 

domestic and the growth of an international market and the impact of these changes upon 

the local patterns of production in east Hararghe. .!..n the study it was found that with 

globalization of khat consumption, the crop found new markets, both within the reg ion of 

producti on and internationally.!-ccording to Abdurrahman (2004), the export price of khat 

to Dji bouti is set through an agreement between the Djiboutian and Ethiopian 

governments. Abdurrahman (2004) also noted that fa rmers are vul nerable to vagari es of -
the khat market. £ ann gate pri ce recently ranges between US cents 45 to USD lAO per 

pound depending on thei r qua li ty.~Kh at in Djibout i is so ld about USD 11 .00 per pound . 

In sum, most of the suppl y response studies in Eth iopia adopt the ad hoc specifications of 

supply response including partial adjustment and expectat ion formation and carry 

estimations using time series data (Abrar, 200 I; Abebe, 1998). As noted in the previous 
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sect ion the major drawback of th is approach is its minimal theoretical background. 

Moreover, most of studies focus either on economic wide polic ies on export supply 

response, particularl y coffee (Abrar, 200 1, Alemayehu, 2003) or on food crops (Abebe, 

1998). Although there are some micro-based studies (see for e.g. Abebe, 1998; 

Abdurrahman, 1995 and Luelseged and Dercon, 1994) most of them focus on examining 

either on cross-price effect of coffee and khat or on the cross-price of coffee and food 

crops. That is, they neglect the potential existence of cross-price effect (or substitution) 

among the crops jointly (pm1icu lar ly, between khat and food crops). 

The cu rrent study differs because: first, it adopts the micro-economic approach to study the 

supply response of khat. Particularly, it adopts the profit funct ion (duaL of the production 

fu nction) approach for deriving system of output supp ly and in put demand, an approach 

tinnly rooted in neoclass ica l production theory. Second, the current study does not only 

attempt to measure the supply response of food grain production to changes in pr ices and 

non-price factors, but also the elast icity of substitut ion of product ion of food grains to 

changes in prices of competing cash crops (such as, khat and coffee). 
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Chapter 111- The plant chat (khat) and its economic role in Ethiopia 

In this chapter we wil l attempt to show the econom ic impact of chat (khat) in Eth iopia at 

macro level. We we ll do th is by examining its contribution in foreign exchange, 

employment, tax revenue and income to producers (farmers). 

The rest of the chapter is organ ized as follows: In section (3. 1.) a brief review of the plant 

chat (khat) wi ll be given. In sect ion (3.2.) we wi ll describe the economic role of chat in 

Ethiopia. 

3.1. The plant chat (khat) 

The plant chat (Khat) - the mild stimulant cash crop- is an evergreen perennial shrub plant 

that belongs to the Celastraceous familY. J t is known with different vernacu lar names: 

Khat in English and in Arabic and chat in Amharic. (N E. In/his study we used both names). 

~uch of the lore of khat has been passed on ora ll y from generat ion to generat ion, leaving 

inadequate written records largely due to lack of interest in the crop by institutions, policy 

makers and researchers . .J:Ience, the hi story of its importance as a crop is neither clear nor 

certain (Dechassa, 200 I). 

Some oral trad itions claim that khat originated from Yemen. Others, however, claim that it - -
origi nated from Ethiopia, specifica ll y in Hararghe with a gradual expansion to different 

parts of Ethiopi a, Yemen and other parts of the world. 
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The production of khat is well estab lished in Ethiopia, Eritrea, Somali a, Kenya, Tanzania, 

Uganda, Burundi, Rwanda, Democratic Rep ublic of Congo, Zambia, Zi mbabwe, Southern 

Rhod es ia and South Africa. ...!!1 East Africa it grows in the range of 1500-2500 meters 

above sea leve l. Outs ide Africa it is planted in the Arab ian Peninsu la, Yemen, 

A fghani stan , India and Sri Lanka for consumption and in the USA, UK and France fo r 

experim ental purposes (fo r detail s, v isit httpl/ WWW.telecom.net et/-undp-eue/). 

h n un publi shed study by the Ethiopian Mini stry of Trade and Industry in 2005 gives a 

brie f descripti on of khat as fo ll ows: kh at grows up to 7 meters but occasiona lly reaches as 

hi gh as 15 to 25 meters. Leaves are si mple, e lli ptic ob long and are glossy green above but 

li ghter below, leathery and stiff taperin g to both ends. I he buds and leaves contain an 

alka lo id and are chewed in a fre sh or dri ed condi tion as a st imulant. Flowers are small and 

white. l he fruit is smooth and narrow splitting to re lease narrowly winged reddi sh when 

matu red.lhe stem is stra ight and slender; the bark has different co lo rs depending on the 

variety and age of the stem and branches. _I he youn g branches are smoo th and green to 

pinkish but grey and somet imes rougher and darker on o lder branches and stems. 

l' bd urrahman (2004) noted that from planting a stand of chat to regul ar harvesting 

norma ll y takes 2 to 3 years. I n the first year, farmers prune/harvest a small amount mainl y 

to train and control the growth habit, to initi ate more shoots w ith better twigs and to reduce 

wind damage. £ rom the second to th ird year, however, the harvest vo lume steadi ly 

increases over a ll 8 -10 years pe riod , but afterwards the plant becomes o ld and needs to be 

renewed by stum pi ng at so il leve l or at the midd le of the stem (Dechassa, 2001). l he 

yo ung leaves can be harvested grad ually throughout the year, but after harvest ing, they 
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need to reach the market still fresh to keep its va lue (Luel seged and Dercon, 1994 and see 

Figure -I for va rious types of chat). 

Fi gure 1- Different types of marketable prod ucts of chat 

. " r I. 

.)tll 

Source: vis it httpllwww.togdheer.com/). 
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0701 can be grown rain fed and/or irrigated. r he crop could be planted either in home 

garden or in the field and it is often grown in association with different food crops and is 

highl y compat ible when intercropped. .:!:he practice of row planting and intercropping 

simplifies agricultural operations bes ides easing up the existing land shortageJn marginal 

and steep sloping areas, where other crops can not be grown, pure stands of chat are 

planted (for detai ls, visit http//www.togdheer.com/). 

~s Dechassa (200 I) noted chat is tolerant of a wide range of rainfall patterns, the 

distribution of rains in one season is more criti cal than the total amount of annual rainfall 

received. J>echassa (2001) also noted that annua l rainfall ranging from 1,000-1,500 mm is 

considered as ideal for good performance and productivity of the crop. 

The production of chat has varIOUS advantages(Dechassa 200 I and fo r details, vis it 

http//www.togdheer.com/ ): First, processed leaves and roots are traditionally used to treat 

influenza, cough and for stomach ache; second, chat has a considerab le soc ial va lue as it is 

served to welcome and entertain guests and collective labor works; third , chat culti vat ion 

plays a key role in controlling soi l erosion since it is usua ll y planted in rows on hill sides 

along terraces aga inst slopes in assoc iation with different corps; finall y, khat is a good 

source of income to its sellers and producers. larticularl y, as it is described in the 

following sect ion, the contribution of chat production to the Eth iopian economy is 

increasing from time to time. 
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3.2. Economic Role of chat in Ethiopia 

The agricultural sector is the backbone of the Ethiopian econom y; more than 85% of the 

population is dependent on it for their li ve lihood and 55% of the GOP orig inates fro m thi s 

sector. About 90% of export earnin gs are also contri buted by thi s sector (NBE, Annua l 

Report, 2003/04) . 

The croppin g pattern of ex portab le is a proof of the immense wealth of this country. In 

stat istical tab les these crops are usua ll y categori zed into e ight groups. These groups are 

cerea ls, pulses, oil seeds, vegetab les, root crops, fruit crops, stimulant crops (khat, coffee & 

hops), and sugar cane (Central Stat istics Authority, 2003/04). Coffee, the most important 

cash crop is Ethiop ia ' s gift to the world . Coffee has been the major source of foreign 

exchange to the nation and a source of li ve lihood for a large number of farmers. 

Recently the economic role of chat is also increas ing from time to time. In the remainder 

part of thi s sub-section , therefore, we will brie fl y describe the pattern of production 

(employment) in the chat sector, the contribution of chat to the nation' s foreign exchange 

suppl y and to the government tax revenue. 

a) Geographical distribution and pattern of chat production 
~ 

Currently, chat is being grown for sa le not just III its traditional areas in Hararghe 

(Oromia), but also in limma, Shashemene , Sidamo, Kembata, Guraghe , even as far as 

Gojjam and Tirgray (Lueleseged and Oercon, 1994). 
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Data obta ined from the 5th round of Ethiopian Rural Household Survey (ERJ-lS) shows 

that of the total chat production of 19,885 kg in 1999, Oromia region produced 16,427. 50 

kg (o r 82.61%) and the rest 3,457.50 kg (01'1 7.39%) was produced by the South Nation and 

Nat ionalities Peoples (SNNP) region. Moreover, out of the 21 .95 hectares of total area of 

land under chat cultivation, 18.21 hectare (o r 82.9%) and 3.61 hectare (or 16.4%) was in 

the Oromia and SNNP regions respectivel y. 

On the other hand , a recent agricu ltural sample survey conducted by the Centra l Stat istics 

Authority indicates that , out of the tota l 933,398 kg chat produced in (2003/04), Orom ia, 

SNNP, Somalia and Amhara regions produced 543,737kg (or 58.25%), 238, 109kg (or 

26%), 104, 138kg (or 11.1 6%) and 13,566kg (or 1.45%) respectively. And out of the total 

111,578 hectare area under chat cultivation, 75, I 96hectare (or 67%), 22,570 hectare (o r 

20%), 7,984 hectare (or 7. 15%) and 2,7 18 hectare (o r 2.44%) was in the Oromia, SNNP, 

Somalia and Am hara regions respect ively. This shows that production of chat (hence 

employment) which ones was concentrated in Hararghe (Oromia) reg ion has expanded to 

di fferent parts of Eth iopia (See al so Figure 2 below). 
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Figure 2- Map showing distribution of khat in Eth iopia 
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Official data covering a long period of time cou ldn ' t be found to show the num ber of 

peasant households engaged in the production of chat, area under khat cu lti vation , income 

to fanners and the trend in its vol ume of production. Trade stati stics in the past had been 

repressed since chat was considered as a drug (Luelseged and Dercon, 1994:p.62). The 

Central Statistics Authority has recent ly started to include data on chat production and area 

under chat cul tivation in its Agricultural sample surveys. Thus using data obtained from 

the Central Statisti cs Authority and from the Ethiopian Rural Household Survey conducted 

in 1999 we will describe the pattern of area under chat cultivation, production and yield of 

chat. 

Table I (below) presents estimate of area, production and yield of chat for private peasant 

hold ings obtained from the Ethiopian Central Stati stical Authority. 

Table I Est imate of Area, Production and Yie ld of chat and coffee 

Area in hectare Production in quintal Yield (quintal/hectare) 

% 
% % 

Crop 2001102 2003/04 change 2001/02 2003/04 change 2001/02 2003/04 change 

chat 96.066 111.578 16.15 796,520 933,398 17.18 8.29 8.37 0.97 

coffee 243,834 232,439 -4.67 1,571,753 1,261 .880 -19.72 6,45 5,43 -15.81 

Source: Central Stat istical Authority, Agricultura l Sample Survey, 2003/04 

- 43 -



As can be seen from table- I, volume of chat production, area under chat cul tivat ion and 

yield (quintal/hectare) has increased. In contrast the opposite trend is observed fo r coffee. 

The increase in the yield of chat producti on, therefore, coupled with the increase in the un it 

export va lue of chat (see fi gure 3 below) cou ld be the reason that fanners are encouraged 

to invest in chat production. Data from the same source also shows that number of peasant 

holders in chat cultivation were about 1,73 1,224 in 2003/04; for comparison 2,420,827 

number of peasant holders in coffee cult ivat ion. 

Moreover, data obtained from the 5th round of the Ethiopian Rural Household Survey 

(ERHS), indicates that 19,885 kg of chat was produced during the survey period in 1999. 

This represents about 0.89% of the tota l agricultural output (including chat) of 2,219,67 1 

kg. In the survey it was also found that area under chat cultivation was 21.95 hectares, 

representing about 1.07% of the total area under cu ltivation. For compari son, area under 

coffee cu ltivation during the same period was 2.74%. 

Data obtained from the 5th round of Ethiopian Rural Household Survey (ERHS) also 

indicate that total labor of 341 ,650.60 (in terms of man -hours) was employed in the 

production of vari ous types of crops including chat by 6983 households(sample un its). Out 

of the total 341 ,650.60 man-hours, 489 1.5 1 man-hours (or 1.43%) were employed in the 

production of chat. For compari son, 31,542 man-hours (or 9.23%) were employed in 

coffee production . 

Total revenue from sales of various crops (including khat) for 1830 households included in 

the survey was 799,484.40Bi rr. The share of 11 0 households who produced and sold chat 
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was 85 ,809 Birr (or 10.73%). The rema ining 7 13,675.00 Birr (or 89.27%) was the share of 

1720 households who produced and so ld crops other than chat. As can be seen from thi s, 

production of chat was a good source of II1come to about 6% 

(= 1 I Ohouseholdsll830households x I 00%) of the 1830 peasant households included in the 

survey. Moreover, the average income of a household produ cing and se lling chat was 780 

Birr (=85809B irrIl I0 households). The average income ofa household who produced and 

sold other crops was 414.93 Bi rr (713 ,575 Birr! I 720households). Thus it can be 

concluded that in contrast to other crops, production and investment in chat is a lucrative 

business. Thi s in tu rn implies that fa rmers are attracted to produce more of chat since its 

nominal return is quite significant, relati ve to other crops. 

~lling of chat has also been a good source of income and employment in the urban part of 

Ethiopia . . ~hat is now being so ld in various citi es like Addi s Ababa, Nazareth , 

Shashemene, A wassa, and even as far as Bahrdar, Gondar and Mekell e. 

Table 2 presents data on the number of chat retai lers in Add is Ababa from 1993 E.C. to 

1997 E.C. The data is obta ined from the Add is Ababa City Government Trade and 

Industry Deve lopment Bureau. 
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Table 2- Number of chat retailers in Addis Ababa City 

Number of retailers" 
Year* 
1993 29,355 

. 1994 32,877 
1995 37,148 
1996 49 ,641 
1997*** 51 ,033 

"Ethiopian calendar 
"" does not include those unlicensed by the bureau 
""" up to the month of Miazia 
Source: Addis Ababa Government Trade and Industry Development bureau. 

Data on net- income and persons employed for all these reta ilers could not be found. We 

therefore, informally interviewed ten d ifferent chat sellers, randoml y selected from the ten 

sub-cit ies in Addis Ababa . We asked them to inform us their average net-income per 

month and number of persons employed by each of them. Accord ing to these retailers, the 

average month ly net- income earned by each sellers ran ges from Birr.2000.00 to Birr 

2500.00. The respondents also informed us that a seller employs 2 to 3 persons (usually 

you ngsters) . l,hus, as we see from tabl e-3 , in 1997 there are about 51 ,033 chat retai lers 

and if each of them employees 2 to 3 persons, the chat sector in Addis Ababa has been a 

good source of employment to more than 153 ,099 [=51,033 +(2 x 5 1,033)] c itizens . 

During our field survey in the city we also interviewed ( informally) ten different 

consumers who have been chewing chat for the last ten years. These consumers, who 

were not wi lling to mention their names, to ld us that they pay Birr 10.00 for a handfu l of 

chat. According to these indiv idual s the same quantity and quality of chat was being sold 

for about Birr 5.00 some 8 to I ° years ago. We can see from thi s that the sell ing price of -
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chat in Addis Ababa has been increasing over the past years. In reply to our question 

whether they have reduced the quantity they demanded in response to the increase in the 

price of chat, all the in terv iewed consumers rep li ed they have not reduced. We found th is 

to be consistent with the usual view that the price elasticity of stimu lant crops 

(commodities) is price inelast ic. Thi s could be the reason that encourages farmers to shi ft 

into the production of chat away from other food crops, wh ich are, generally speaking, 

pri ce elast ic. 

b) The contribution of khat to the fo reign exchange supply 

Khat from Ethiopia is exported to various parts of the world includ ing:. Dj ibout i, Somalia, 

UK (London) and a number of Arab Countries (Luelseged and Dercon, 1994). Palticularly 

Dj ibouti and Somalia are the two major chat importers from Ethiopia. Data obtained from 

Ethiopian Customs Authority (the latest available data) indicate that 53 .86% and 44.2 I % 

of the total export of 72,472 tones of chat, in 2002, was exported to Dj ibouti and Somalia, 

respectively. 

The contr ibution chat to the nation 's foreign exchange supply is increasi ng from time to 

time. Th is can be seen from the increase in its share of export as presented in table -3. 

Table 3 Export share of major commodities (in %) 

commodilies 1998/99 1999/00 2000/01 2001 /02 2002/03 2003/04 

coffee 75% 70% 57% 60% 60% 63% 

chat 16% 20% 19% 18% 21 % 25% 

hides &skins 8% 9% 23% 20% 18% 12% 

Source : Nat ional Bank of Ethiopia, Annual Report, 2003/04. 
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Moreover, both the value and vo lume of chat export has shown an increasing trend over 

the past decade. As can be seen from fi gure- 3 value of chat export has been increas ing 

starting fro m 1992 and continued till 2000. It then declined fo r two consecuti ve years in 

200 I and 2002, even though its levels were higher than 1980s and 1990s. Recovery started 

aga in and reached the highest level in 2004. 

Figure 3- Value of chat exports (in thousands of Birr) 

sooooo 

300000 

400000 
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92 94 96 98 

I-- CHATI 
Source: National Bank of Ethiopia, Annual Report, 2003/04 

86 88 90 00 02 04 

Figure 4 (see below) shows the volume of chat export since the beginning of 1986, data 

avai lab ility permitting. A continuous increase in export supplies can be observed starting 

from 1992 unti l 2000 before it starts to decline in 200 1, but at levels hi gher than 1980s and 

1990s. Finall y, a recovery can be noti ced in the year 2004, even though it reached at level 

lower than in 2000. From Figure 4 it can also be seen that despi te the severe drought years 

recorded in Ethi opia in the past years (for in stance, in 1993-94) the export supply 

(product ion) of chat has increased. 
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Figure 4- Volume of chat exports (in metric tones) 
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Source: National Bank of Ethiopia, Annual Report, 2003/04 

The increase in the volume of export (and hence production) of chat can be explained by 

the increase in its unit export va lue, defined as Birr per ki logram. As can be seen from 

figure-5(see below), the unit export value of chat has been steadi ly increasing, with mild 

fluctuations, since 1988. It reached the highest level in 2003. Although it started to 

decl ine after that the level it reached was higher than previous periods. 

Figu re 5 also ill ustrates the attraction to enter in to chat production. Beginning from 1988 

up to 2004 it can be seen that the unit export value of chat has been increasing refl ecting 

the incentives to produce more of khat. The increase could be demand led since the 

substant ial habit formation involving in the consumpt ion of chat. Moreover, the va lue and 

vo lume of chat has declined from 2000 to the end of 2002, as is shown in figure 3 and 

fi gure 4 respectively. This could be explained by the fall in the unit export value of chat as 

is shown in figure 5(see below). 
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Figure 5- Unit export value of chat (Birr/kg) 
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Source: National Bank of Ethiopia, Annual Report, 2003/04 

c) The contribution of chat to the government tax revenue 

Apart from generating fore ign exchange and creating employment opportun ity to the 

country, chat has been a good source of tax revenue to the government, particularly to the 

regional governments, 

Although, chat has been produced in Ethiopia for decades, there was no tax law or 

directive by the government in regard to the payment of tax , either on the sale or 

production of chat. It was onl y in 1987, fo r the first time, the government issued a 

proclamation no,30911987, wh ich was a "proclamation to provide for the payment of tax 

on the sa le of chat (see Negarit Gazette, 46th year, No, I 0), The proclamation had the 

objective of "levying tax on the sale of chat to generate addit ional revenue to finance 

various development activ ities," In the proclamation it was declared that: I) any person 

possess ing, carrying or otherwise handling chat for sale or destined for sa le shall be liable 
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to pay the tax determined under the proclamation; 2) the tax sha ll be charged, levied and 

co llected at the following rates: a) on the sale of chat irrespective of its destination or use 

at the rate of Birr.2.00 per kilogram; b) on the sale of chat destined for export at the rate of 

Birr 5.00 per kilogram, in addition to the rate fixed under 2 (a) above. 

Data over a long period of time and for all the regions cou ld not be fou nd to examine the 

importance of chat as source of tax income to the country. However, volu me of chat 

export data from the National Bank of Ethiopia are used to estimate tax revenue co llected 

from chat exp0l1. This is presented in tab le 4. 

Table 4· Tax income from chat export 
Value of tax 

from chat 
Quantity of khat ( in thousands of 

year (in metric tones)' Birr)"'''' 
1985 1380.00 9660.00 
1986 711 .00 4977.00 
1987 2931.00 20517.00 
1988 3363.00 23541 .00 
1989 537.00 3759.00 
1990 1816.00 12712.00 
1991 1816.00 12712.00 
1992 251 .00 1757.00 
1993 1936.40 13554.80 
1994 2808.48 19659.36 
1995 4073.27 28512.89 
1996 3698.29 25888.03 
1997 5031 .20 352 18.40 
1998 5980.93 41866.50 
1999 9702.07 679 14.47 
2000 15683.65 109785.53 
2001 11927.73 83494.08 
2002 9376.67 65636.66 
2003 6105.58 42739.07 
2004 13797.92 96585.41 

• Source. Nationa l Bank of Ethiopia , Annual Report, 2003/04 
"Own calculation{Quantity of chat x ( 5 +2)/kg) 
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Moreover, data on tax revenue from chat fo r the peri od 1988 E.C. to 1996 E.C ., fo r the 

Oromia reg ional government is ava ilab le and is presented in tab le 5. The description at 

regional level is also believed to give us a good estimate of the contr ibution of chat to tax 

revenue at nat ional level. We chose the Oromia region because it is one of the largest 

regions where chat is produced (see p.41 of the current study). 

As can be seen from table 5 and Figure 6 (see below) tax revenue from chat for Oromia 

region has been increasing continuously from 1988 ti ll 1996. Parti cular ly, it started to 

show a dramatic change starting from 1992 and reached a higher amount of Birr 147 

million in 1996. Although, it s li ghtly decreased in 1993 and 1994 as compared to 1992, it 

was sill a higher amount than in the initia l peri od of 1988. 

Table 5 also shows that share of chat tax on tota l tax revenue fo r the Oromia region. In 

1988 share of chat tax on total tax revenue was 27.19 %; it then showed a declin ing and 

rising trends, unti l it reached a higher level of28.8% than the in itia l period. 

The reason fo r the dramatic change in tax income from chat starting from 1992 could be 

the Orom ia region raised the tax rate from Birr 5.00 per kilogram to Birr 6.00 per 

kil ogram . 
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Table 5- tax revenue from chat of the Oromia Regional government ( in Millions of Birr) 

Year (Ethiopian income from tax total tax % of chat tax in 
calendar on chat revenue total tax revenue 

1988 72.235 265.643 27 .19 

1989 81.723 303.864 26.89 

1990 81.485 306 26.63 

1991 78.248 316.63 24.71 

1992 119.481 383.569 31. 15 

1993 118.875 393.431 30.21 

1994 111 .051 418.633 26 .53 

1995 125.949 444.472 28.34 

1996 147.617 512.498 28 .8 
Source: Oromia Finance and Economic Development Bureau 

Figure 6- tax revenue from chat for the Oromia Regional government (in millions of 
Birr) 
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Chapter IV - Supply response and input demand estimation for chat 
and food crops production in Ethiopia 

The current study aims at identifying and estimat ing the facto rs that affects the supply of 

chat. Particu larl y the analys is will include specifying a system of output supply and input 

demand, so as to estimate the own-price elasticity of chat and its cross-price elasticities 

with respect to coffee and food crops. 

It is expected that the own-price elasticity of chat to be positive; other non-price factors 

such as land are also expected to be major determinants of chat supply or production. On 

the other hand, the cross-price elasticity of chat is expected to be negative - indicating 

substi tutab ility of chat production with coffee and other food crops. 

4.1. Modeling framework 

As we have di scussed in the previous chapter there are alternative approaches to estimation 

of elasti cities of supply response are ava ilable both at the structural and reduced form 

levels. In the current study we fo llowed the direct estimat ion of system of out put supply 

and input demand as der ived from a profit function approach. This approach as com pared 

to the other approaches, particularl y the Nerl ovian models, is based on theoreti ca l 

specifications of supply response. Moreover, since it uses micro-leve l data it doesn't 

suffer from the aggregation problem, unlike most approaches which use time seri es 

analysis (see p.23 of the current study). 
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Under the direct estimation of supply response deri ved from a profit function approach, it 

is assumed that profit-max imizing behavior can be described by a profit-jimction- the so-

ca ll ed dual of the production function (Var ian, 1992; Walter et ai, 1998). Assuming that 

fanners choose combinations of the variab le inputs and outputs that wi ll maximize profit , 

the restr icted profit fu nct ion defi ned as the excess of tota l va lue of output over the costs of 

vari ab le inputs, can be expressed as (Abrara, 200 I; Sadoulet and de Janvry, 1995): 

Il(p, c) = Max" (p .q I q E T(c) ,c E C) .... .... .............................. (4.1.) 

where q is a vector of outputs (q , ~ 0) and inputs (q , < 0). P is a vector of output and 

input prices. c is a fixed or environmental factors (such as fixed land endowment. weather 
and government policies. captured by C) and T summarizes the state of the technology 
constrained by c. 

For the profit function to represent consistent profit-optimizing behavior, however, it 

shou ld sat isfy some theoretical restrictions: namely, homogeneity, symmetry, monotonicity 

and convexity (Varian, 1992). 

Thus us ing the derivat ive property (Hotteli ng lemma) to the above equation the output 

supply and in put demand functions are deri ved as fo llows (Walter et ai, 1998): 

all 
a
- =q, 

'P, 
and 

all 
= - q, .. .. . .. .. ........... .. ........ (4.2) 

ap, 

Where i and k represent output and input respectively. 

The minus sign (- q, ) comes from the fact that we are increas ing the price of an input- so 

profits must decrease. 
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4.2. Data and description of variables 

a. Data 

The data used for estimating the model come from the 5th round of the Ethiopian Rural 

Household Surveys (ERI-IS) conducted in 1999 by the department of Economics of Addis 

Ababa University, Institute of Development Research, Addi s Ababa University and Center 

for the Study of African economies, Oxford University. 

The survey was undertaken in the four largest regions (where we ll over two-th irds of the 

population lives), from which eighteen Weredas are randomly selected. It is be lieved that 

the survey to represent the diversity of farming systems in the country. The considerab le 

geograph ic di spersion of the sampled villages on the one hand, and large differences in 

access ibility to input and output markets on the other, means that, there are large va riations 

in prices faced by different households. This is an important feature of the data as such 

price variabi li ty is essential to est imate suppl y elasticit ies from cross-sect ional data. 

Moreover, other topics addressed in the survey include household characteristics, 

agricultural and li vestock information, food consumption, product ion, marketing etc. 

Data from onl y two regions, Oromia and South Nations, Nationalities and Peoples (SNNP) 

is used. These two regions produced 84.25% of the total chat produced in survey (1999). 

Smaller number of observations are used than those included in the original data due to the 

removal of observations with miss ing va lues for some of the vari ables included in the 

study. This resulted in a sample size of236 observat ions. 
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4.2. Data and description of variables 

a. Data 

The data used fo r estimating the model come from the 5th round of the Ethiop ian Rural 

Household Surveys (ERHS) conducted in 1999 by the department of Economics of Addis 

Ababa University, Institute of Development Research , Add is Ababa Univers ity and Center 

for th e Study of African economies, Oxford University. 

The survey was undertaken in the four largest regions (where we ll over two-thirds of the 

popu lation li ves), from which eighteen Weredas are randomly selected. It is believed that 

the survey to represent the diversity of farmin g systems in the country. The considerab le 

geographi c d ispersion of the sampled villages on the one hand , and large differences in 

access ibility to input and output markets on the other, means that, there are large variations 

in prices faced by different households. Th is is an important feature of the data as such 

price variabi I ity is essent ia l to estimate suppl y e lastic iti es from cross-sectional data. 

Moreover, other topics addressed in the survey include household characteri stics, 

agricultural and livestock information, food consumption , production , marketing etc. 

Data from on ly two regions, Oromia and South Nations, Nationalities and Peoples (SNNP) 

is used. These two reg ions produced 84.25% of the total chat produced in survey (1999). 

Small er number of observations are used than those included in the original data due to the 

removal of observations with miss ing values for some of the variabl es included in the 

stud y. This resulted in a sample size of 236 observat ions. 
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b. Description of variables 

In the current study we cons idered a system of production with three crops (chat, coffee, 

and food crops), produced with two variable factors (labor & fertilizer use), and two fixed 

factors (land & animal power). 

Outputs (chat, coffee, teff, wheat and maize) are measured by the amount of harvested 

output in kilograms and their respecti ve prices are in Birr per kilograms. Quant ity and 

prices of teff, wheat and maize is aggregated and a si mple average is calcu lated to obta in 

quantity and price offood crops. The sign of d irect (own) price elastic ity of these outputs, 

is expected to be posit ive. Particularl y, the direct pr ice elasticities of chat and coffee are 

expected to be pos itive . This is in consistent with the usual view that the sup ply of cash 

crops, in contrast with food crops, is more responsive to price changes (Abebe, 1998; 

Luelseged and Dercon, 1994). 

Coffee is included in the system to represent the impact of other non-cash crops. A 

negat ive sign of cross- price elastic ity,E(qj I p) of khat with respect to coffee is expected 

which indicates fanners are reallocating resources into the production of chat in response 

to price increases. 

In addition to coffee we included the price of major food crops (teff, wheat, and maize) to 

represent the impact of competiti ve food crops. We hypothesized chat competes with 

these and other food crops for the scarce inputs that are ava ilab le to fa rmers. These three 

crops are se lected as major food crops because they are the most important gra ins in terms 

of consumption and constitute rough ly two-thi rds of calori c intake in Ethiopia (Centra l 
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Statistical Authority, 2003/04). Moreover, the data set we used for estimation also shows 

that these there crops constitute about 65% of the total grai ns produced in the survey year. 

A typical alternat ive food crop, particularly, in South of Ethiopi a, is enset (fal se banana). 

However we didn't include it as a compet ing crop, since as a cash crop it has lim itations. 

The market for it is confi ned to speci fi c groups and areas. We expect that the cross- price 

elastic ity of the major food crops with respect to the price of chat to be negative. Th is 

impl ies that as the price of chat increases the production/supply of these crops declines. 

Similarly, the cross pri ce elasticity of chat wi th respect to the price of food crops is 

expected to negative. 

Labor is incorporated as one of the major inputs. It is considered a vari ab le input in the 

model since we assumed it can be easily traded among farmers . It is defined as the number 

of person-days used in ploughing and harvesti ng. The wage-rate per person is calculated 

from the wage bi ll of hired labo r. Labor used in weeding is also given in the data, but we 

have not included it fo r we assumed that it is not traded (i.e. weed ing is carri ed out by 

women and children who rarely participate in off-farm emp loyment). We expect a 

negative sign of the own- price (wages) elasticity of demand for labo r. As wages increases 

farmers opportunity costs on-farm work increases so they are wi lling to wo rk off-farm by 

hi ri ng their labor. The cross-price elasticity of labor with respect to the price of crops is 

expected to be posit ive . The assumption here is that, as the price of a crop[s] increases in 

order to max imize profit farmers increase person-days [labor] used in harvest ing that 

crop[s]. 
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The second vari able input considered in our model is f ertilizer-use (daps & urea). The 

house holds in the data set also used local fert ili zers such as manure, but we have not 

included them. Thi s is mainly because such types of fe rtil izers are not tradab le as there are 

no markets where fa rmers can buy or se ll them. Quantity of fertilizer- use is measured in 

amount of kilograms appli ed for each crop under review and the price is Birr per kilogram. 

The expectati on is negative own-price elasti city fo r quant ity demand of ferti li zer- use, 

because as cost [input price) increases optimizing farmers reduces demand fo r that input 

and vice-versa. Moreover, similar to labor input, the cross-price elastic ity of fertilizer-use 

in put with respect to, particu larly, the price of food crop[s] is expected to be positive. 

Whereas, negligible cross-price elasticity of fertili zer-use in put with respect to the pr ice of 

chat is expected as farmers of khat rarely use fertili zers, especially Urea and Dap. 

Land and animal power are consiuered as fi xed inputs in our model. In Ethiop ia land is 

owned by the government (see The Constitution of the Federal Democrati c Republic of 

Eth iopia, 1995); hence, fa rmers can not se ll it or buy it in the market. Moreover these two 

inputs are usually considered as fixed since fu ll adjustment to the des ired allocation is not 

poss ib le in the short- run (Sadoulet and de Janvry, 1995). For our estimat ion purpose land 

is measured as harvested acreage of crops (in hectares). Animal power is measured by the 

number of an imals (cattl e) owned and used in agricu ltural activities. We expect a positive 

relationship between each of these two fixed inputs (land and animal power) and the 

quantity of crop[s] produced. In other words, as the quan tity of these inputs increases 

farmer 's output suppl y also increases and vise-versa. However, insignifi cant relationship 
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is expected between animal power and product ion of chat, as farmers of chat do not use 

an imals, especiall y for ploughing and harvesting. 

Other factors which are not explicitly considered in th is analysis, such as rainfall , access to 

credit etc. are inco rporated in the constant term. This doesn't mean, however, that they are 

not important factors. For instance, if we take ra in fa ll in the Eth iopian context, it has been 

a major factor affecting the agricu ltu ral sector of the country as whole and food production 

in particular. The on ly reason we didn ' t include these factors exp li citly in thi s study is 

that: first, because they are not observable clearly in the data set; second , we assumed that 

such factors are purely exogenous and do not affect farmer's optimal choice, particu larl y, 

in the short-run. 

Table 6 presents the basic quantity of output, quantity of input and price statistics for the 

households used in th is study. 

Table 6 Summary of Descriptive Statistics on quantity of Ou tput, Input and Prices 
standard 

Mean deviation 
Quantity of chat (kg) 62 .92 74 .85 

Quantity of coffee (kg) 111 .56 119.00 
Quantity of food crops(teff, 
wheat and maize) (kg) 594.60 419.31 

Quantity of fert il izers(kg) 30.98 19.46 

La bor(person days) 27.27 10.66 

Price of chat (Birr/kg) 4.07 3.73 

Price of coffee (Birr/kg) 2.94 5.04 
Price of food crops(teff, 
wheat &maize) (Birr/kg) 1.64 0.23 

Price of fert il izers (Birr/kg) 3.02 2.70 

Wage rate 5.57 3.09 

Land (hectares) 1.47 0.97 

Animal Power (numbers) 3.66 2.57 
Source: Eth iopian Rural Household Survey (Round fi ve), 1999. 
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4.3. Estimation procedure 

We have discussed in the previous chapter that, any Profit jill1ction that sati sfies the 

restri ctions imposed by theory (namely, linear homogeneity in pr ices, increasing in output 

prices, decreas ing in input prices and increasing in fixed inputs) can be used to study the 

production behavio r of firms (Varian et ai, 1992). In empirical research the two widely 

used fl ex ible functions to derive systems of output supply and inpu t demand are the 

normalized quadratic and the normalized Translog profit functions (Abrar, 200 I). 

These funct ions are obtained by expanding any general profit function, Jr(p) in a second -

order Taylor series at some arb itrary point Po (a mathematical detail of th is funct ional 

form is presented in Annex I). This allows one to choose a function as an ap proximation 

to any more complex function (Ch iang, 1985; Green, 2000). These funct ional forms has 

been widely used in the literatu re to obta in a coherent set of prod uct supply and input 

demand relat ionships in various developing countries (e.g., Abrar, 200 I; Shumay, 1983; 

Walter et ai, 1998). 

The normalized quadratic profi t function is given as follows (Abrara, 200 I; Walter et ai , 

1998): 

i,j i ,lIl 

Where ,i,j = I ... , n - I,with ,au = a p 

p ; = is the vector of price of outputs (coffee, food crops) and inputs (fertilizers and 

labOl) normalized by the price of khat, 

Jr' = is the normalized profit by the price of chat, 

em = is quantity offixed inputs (land and animal pOHlel) 
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The system of output supply and factor demand is then derived by app lication of Hoteli ng 

Lemma to the above function (3.1) and is wri tten as follows (Sadoulet and de Janvry, 

1995): 

q; = 0 ; + Ioup ; + IO;mCm, ......... .. .. ... .. .............................. .. (4.4) 
j 11/ 

......... . ........ .. ......... .. .. ..... (4.5.) 

Where, q i = represents positive valuesfor products (coffee andfood crops) and negative 

values for variable factors (fertilizers and labol) , 

p ~ = their prices relative to the price of chat, 

C m = represents the fixed factors (land and animal powel). 

q" = supply for chat, whose price served as a numeraire 

Thus the system of output supply and factor demand model is consists of equat ions (4.4) 

and (4.5). To obtain maxim um efficiency, the profit function (4.3.), the system of output 

suppl y and facto r demand model (4.4and 4.5) are jointly estimated (Abrar, 200 1). 

Estimation is done using Seemingly Unrelated Regression (SUR) method. SUR is 

preferred because this method estimates the parameters of the system accounting for 

heteroskedasticity and contemporaneous correlation across equations. Moreover, it allows 

for cross-equation restri ctions on parameters (Green, 2000; Walter et ai , 1998). 

Finall y, using the average (mean) va lue observed in the sample the own- price, cross-price 

elasticit ies of supply of products and factor demand is ca lcu lated as follows (Sadou let and 

de Janvry, 1995): 
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E(q, / Pj ) = (aij P~ )(l / q,) 

E(q, / w) = - [2::>lj Pj / w](l / q,) = - 'L,E(q, / Pj ),and 
j j 

E(q, / cm) = a ik Cm / q,. . . .. . .... .. . . .. .. .... (4.6.) 

The estimation is done using E-views software. The results of the econometric exercise 

are discussed in the next sect ion. 

4.4. Estimation Results 

We derived the system (equations) of output supply and input demand from the normalized 

quadratic profit function and thi s is presented in table 7. 

Table 7 estimated system of out put supply and input demand from the normalized 
quadratic profit function (NB values/or parameters are presented in fable 8) 

Q Ie = a , + a 8 " PI) p , + a 14 "PC/PK + a 15 "WfPK + a 16 " PF/PK+ a '0 "LAND + a 21 "Z 

QC= a 3 +a 9 "PC/PK + a, ; PI' I p , +a" "WfPK + a ,s"PF/PK + a " "LAND + a 23 "Z 

L =a 4 +a 10 "W/PK +a 15 P fe / p , +a " "PC/PK + a '9 "PF/PK + a 24 "LAND + a 25 "Z 

QF=a 5 +a" "PF/PK + a ,, " PI' / p , +a ' 8 "PC/PK +a '9 "W/PK + a ,. "LAND +a 27 "Z 

QK= a , + a 6 (LAND) - a J (Z ) - a,/ 2(PI,1 p , )' - a 9 /2(p,.1 p , )' - a, o/2(w/ p , )'+ 

a ,,/2(PI I p ,)'+ a ,,/2(LAND)'- a 13 /2(*Z)2 + a 14 (PI) p , )( p ,/ p , )+ a 15 (p j<.1 p , )(w/ p , ) + a 16 

(PI,! p , )(PI/ p , )-a ,, (p ) p , )(w/ p ,) + a ,, (p,/ P, )(PI/ p , )-a '9 (w/ Pk )(Pj/ p , ) + 

a 28 ( * LAN D)(*Z) 
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Where, 

Q fc : is the supply function for food crops (teff, wheat and maize) quantity demand, 

QC : is the supply function for coffee, 
L the demand function for labor, 
QF the demand function for fertilizers (dap and urea), 
QK The supplies function for chat. 

Pie : Price of food crops 

P e : Price of coffee 

w: wage 

PI : Price of fertilizers 

P k : Price of chat 

Z : animal power 

Estimation of the parameters of the model presented in table 8 is made, first, uS1l1g 

ordinary least squares, We then tested for group- wise heteroskedasticity. Based on the 

ord inary least square (OLS) results, the Lagrange mult iplier (LM) test equals 46.73. The 

critical value from the chi-squared distribution is 9.49; so on the basis of LM test we reject 

the null hypothesis of homescedastic ity. 

For testing the hypothesis that there is no correlation across the equations, a likelihood 

ratio test ( AUI ) is constructed using the OLS results. Based on the iterated full 

information maximum likelihood estimates, ALII is found to be 89.55. The critical va lue 

from the chi-squared table is 23.2 1, so we conclude that the di sturbances of the equations 

are also correlated. 

We proceed to re estimate the regress ion allowing for heteroskedasticity and correlation of 

the di sturbances across the equations. Seemingly Unre lated Regression (SUR) method is 

used to estimate parameters of the system. To obtain maximum efficiency the profit 

function is also included in estimation. SUR is preferred, because this method estimates 
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the parameters of the system accounting for heteroskedasticity and contemporaneous 

correlation across equations. Moreover, it allows for cross-equation restri ctions on 

parameters. Regress ion results obtained from SUR are presented in tab le 8. 

In terms of the signi ficant parameters (see table 9), the coeffic ients of the single term of the 

normali zed food crops price (a , ), coffee price (a.) , all the coefficients of 

land(a,o, a2" a,6 ), expect a24 and the coeffici ents of animal power (a ll and a,, ) are 

signifi cant. The coeffi cients of the normali zed wage (a 10 ) and fert ilizer price (all) are 

significant. 

Moreover, we checked if the normali zed quadrati c profit function is consistent with the 

theoretical restri ct ions, as di scussed in the previous sections. Results (see table 8) show 

that the normalized quadratic is consistent with the theoretical restrictions. Th is is 

because: first , the normal ized quadrat ic profi t funct ion (NQ) is increasing in output prices, 

as the fi rst derivative with respect to the normali zed prices of food crops and coffee are 

positive (see for the positive sign of the coefficients, a , and aJ ) . In additi on to thi s, the 

NQ function is convex in output price as the second deri vative with respect to the 

normalized prices of food crops and coffee are positive ( see fo r the positive sign of the 

coefficients, a 8 and a.). Second, the NQ function is decreasing in input (labor and 

fert ili zer) prices because the first deri vati ve (a , and a, ) is negative and convex, because 

the second derivative (a 10 and all) is positive. Third, it is increas ing and concave in fixed 

inputs because both the first deri vatives with respect to land and an imal power (a 6 and a, ) 

are positive and the second derivat ive (a 12 and aIJ) negative. 
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Table 8- No rmalized Quadratic Function(NQ) Est im ation 
Esti mation Method: Seemi ngly Unrelated Regression 
Parameters Coefficients Std. Error t-Statistic 

76.66 54.94855 1.395177 
a l 

2.78 1.32479 " 2. 100005 
a 2 

5.53 2.5000 '*2.21960 
a 3 

-14.90 5.039199 *'-2.957655 
, 4 • 

-31.23 9.639707 ' -3.240211 
a 5 

86.09 47.56353 1.81000 
a 6 

1.49 0.87880 1.670 
a 7 

102.06 512272 ** 1.9923 
a 8 

6.61 3.147619 ' 2.1000 
a 9 

0.15 0.710845 *" 1.8042 
a lo 

1.24 2.302389 **2.295 
a ll 

-10.64 5.3985 19 -1.970000 
a ll 

-0.58 0.275801 -2.10000 
a l3 

-5.05 18.12098 -0.278637 
a 14 

-3.62 4.641189 -0.7809 17 
a " 

-7.91 10.74650 -0.735852 
a " 

0.60 1.554010 0.389286 
a 17 

-0.40 2.613489 -0.154716 
a 18 

0.75 0.769958 0.973699 
a 19 

10.45 80.76048 *' 1.9900 
a 20 

132.62 22.62031 ' 5.862739 
a 21 

23.94 23.87087 *2.1001 
a 22 

9.75 7.576690 1.286584 
a 23 

1.03 3.074267 0.334122 
a 24 

1.19 0.787908 *'2.331 
a " 

6. 12 4.590319 ** 1.9700 
a 26 

0.012 1.665426 0.007465 
a 27 

- 13.80 8.251862 - 1.672886 
a " 
R' = 69, 
'SlgDlficant at 1 %, **SlgDlficant at 5% and *"'slgDlficant at 10% 
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4.5. Elasticities and policy implications 

The elasti ci ti es esti mated at mean val ues of prices and quanti ties are presented in tab le 9 

and are di scussed below: 

Table- 9 Estimated Output Supply and Input Demand elasticities I 
Elasticities of output supply and input demand 

food 
: 

Elasticity with respect to crops coftee chat labor fert il izers 

Crop prices: 

food crops (teft, wheat, maize) 0. 07 -0.03 -0. 58 -0.05 -0 .10 

coftee -0.01 0.04 -0.01 0.02 -0 01 

chat -0.05 0. 07 -0.53 0.74 -0 .11 

Factor prices 

Wages -0 01 0.01 0.01 0.75 0.03 

fert ilizer -001 -0.002 0.05 0.02 ·003 

Fixed factors 

Land (area cultivated) 0.03 0.32 2.30 0.06 0. 29 

animal power (in numbers) 0.82 0.32 0.19 0.16 0.01 

a. Elasticites of output (food crops, chat and coffee) Supply 

The own price elasticity of food crops (0.07) has the expected sign, although it is low. The 

result indicates (a lthough mi ldly) that farmers are price responsive. This is consistent with 

the usual view that the supply of a subsistence crop[s] with a relative ly small market 

surplus is not that much responsive. The own price elastici ty of both chat and coffee is -

0.53 and 0.04 respecti ve ly. Although the own pri ce elasti city of coffee is very low it has 

the expected sign; whereas, the supply elasticity of chat with respect to its pri ce has the 

wron g sign. The latter result could be due to: (i) even if the price of chat decreases fa rmers 
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still respond by increasing their supply so as to sati sfy their revenue farget, (ii) as chat is a 

perenn ial crop and ones fanners invest in it they could not respond immediately by shift ing 

away their resources, (i ii) ones chat starts to give harvest its volumes stead ily increase over 

a l1 8 -10 years period and even cannot be stored since it is a perishable crop , thus even ifits 

price declines farm ers wo uld sti ll supply more. 

The supp ly elastic ity of food crops with respect to coffee and chat price is -0.0 I and -0.05 

respectively. On the other hand, the supp ly elasticity of chat with respect to the price of 

food crops and coffee is -0.58 and -0.0 I . These results indicate that there is a substitution 

effect between food crops and cash crops (chat & coffee) and vice versa, i. e. between chat 

and food crops. Thus fa rmers who were producing food crops and coffee are shifting their 

resources in to the production of chat. Furthermore, there is no evidence that output of 

coffee wo uld increase relatively hi gher than the reduction in the price of food crops. Th is 

can be seen from the low level of supp ly elasticity of coffee with respect to the price of 

food (-0.03). 

The responsiveness of outpu t of food crops with respect to both wages and fertili zer price 

(-0.0 I) has the expected sign , although it is negligib le. Abrar (200 I) has al so fou nd simi lar 

result of -0.002. The insign ificance of food crops elasticity with respect to the price of 

fe rti li zer could be due to the inab ili ty of fanners to acquire felt ili zer credits at the ri ght 

t ime or at compet iti ve prices . The low leve l of productiv ity of labor is ev ident from th e 

low elasticity of food crops with respect to wage rate. Finall y, we can see from the 

est imation result that output of food crops responds to animal power (0.82); relati ve ly 

hi gher than with respect to area of cult ivated land (0.03). The hi gh suppl y e lastic ity of 
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food crops with respect to animal power (measured as number of cattle) is as expected, as 

cattle in rural Ethiopia are major means of ploughing, harvesting and transporting 

marketable outputs. 

The responsiveness of chat suppl y with respect to land is found to be hi gh (2 .30) and low 

with respect to animal power (0. 19) . The latter could be due to low level use of anima ls in 

the production of chat. The elasticity of kh at suppl y with respect to wage rate, which is 

0.0 I, has a wrong sign. The expectation is a negative s ign, wh ich implies, for instance as 

the wage rate decreases supp ly of chat increases. The unexpected result could be, --
therefore, due to the fact that ones chat is p lanted it requires a minimal amount of labor 

input for harvest ing and usuall y thi s is done by child and women labo r, which are not 

usually traded. Fina ll y, co ffee suppl y is more responsive to non-price facto rs (land and 

ani mal power, with 0.32 elastic ity for each), in contrast to wage rate and fert ili zer price. 

b. Elasticities of Input (Labor and Fertilizer) Demand 

Labor has the wrong sign of own price elasticity (0.75). Demand of labor is more 

respons ive wi th respect to , particularl y, chat price (0.74). Th is result indicates that farmers 

reallocate their labor resource into the production of chat as the pri ce of the latter increases. 

On the other hand, demand for labor is not that much responsive to the increase in the price 

of coffee, although it is more than with respect to the price of food crops. 
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Own price elasticity of fe rtili zer (-0.03) is low, suggesting that fert ili zer prices wo uld have -
to decrease substantially to increase the low level of fertili zer use in rural Ethiopia. 

Fertilizer demand is not also respons ive to crop prices (-0. 10,-0.0 I, -0.1 I) and has wrong -
signs; contrary to the usual view that the quantity demand of inputs increase as output 

pri ce decreases and vice versa. l!!.e reason fo r the inelastic demand of ferti li zer use with 

respect to the price of chat and coffee, cou ld be that farmers rarely use fert ilizers (urea and 

dap) in the production of coffee and chat. The data used fo r the estimation purpose also -
confirms this. The negative sign of the elastic ity of demand offertili zer-use with respect to ..--

the price food crops on one hand , and the expected sign of own price elasticity of fert ilizer 

demand (-0.03) on the other suggests that more favorable fert ili zer price would be more 

effective in encouraging increased use of fert ili zer than would increase in output prices. 

Thus the appropriate pol icy focus is on input markets rather than ou tput prices. Finall y, -
fertili zer demand appears more responsive to land (area cultivated). This result indicates 

that land is not a severe a constra int for fe rtili zer demand as it is, for instance, for labor 

(0.29 and 0.06 respectively) . 

In sum, the above results ind icate that : first, one of the reasons, fo r fa rmers to rea llocate 

their resources away from the production of food crops and in to the production of chat is, 

in response to the decrease in the pr ice of food crops. In other words, it is not due to the 

increase in the pr ice of chat that fanners are producing more of chat and less of food crops 

(and coffee); rather it is due to the un-competitive price of food and coffee price. The un-

competitive price of food crops could be either due to usual view that income elasticity of 
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food crops is usuall y very low or food-aid from abroad has been competing more with food 

crops than chat. Th is suggests that in order to encourage fa rmers to in crease suppl y of 

food crops [which is th e objective of the government] more favorab le food crops prices 

would be e ffective. The appropri ate po li cy focus is thus on food crops markets rather than 

chat markets. Second, results indicate that output of food crops (teff, mai ze and wheat) is 

more responsive to non-price factors. Particularl y, the most important fi xed input (land 

v is-a-vis an imal power) in terms of output of food crops response is an imal power. 

Therefore, the policy implication is that in order to encourage farmers to produce more of 

food crops, price policies should be accompan ied with non- price policies. 
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Chapter V Summary and Conclusions 

The present study has two broad objectives. The firs t objective is to descri be the role of 

chat in the Ethiopian economy. Data used for th is pu rpose was obta ined from vari ous 

sources, such as the National Bank of Ethiopia, Ethiopian Rural Household Survey, 

Ethiopian Central Stati sti cs Authority and Oromia Finance and Development Bureau. 

Primary data obtained by informal interviews were also used. Thus, using graphs and 

tables we described the economic contrib ution of chat at macro level, i.e. as a source of 

foreign exchange suppl y, tax revenue and employment. 

.!3:.esul ts indicate that area under chat culti vat ion which was 96,066 hectare in 2001102 has 

increased to I 11 ,578 hectare or increased by 16. 15 percent in 2003/04. Chat production 

has also increased fro m 796,520 qu intals in 200 1/02 to 933,39R quintals 0 1' by 

17. 18percent in 2003/04. The export share of chat was about 16%,20%,19%, 18%,21% .,.. 

and 25% in 1998/99, 1999/00, 2000/0 I, 200 1,02, 2002/03 and 2003/04 respecti ve ly. This 
~ 

share is next to coffee, which its share was 75%, 70%, 57%, 60%, 60% and 63% 

respectively for similar periods. E1oreover, tax revenue from chat fo r the Oromia region 

reached a higher amount of Bi rr 147 million or 28.8% of the total tax revenue in 1996E.C. 

£i nally, the chat sector is found to a good source of employment (income) both fo r the 

farmers and urban dwe llers. 

The second objective of th is study is to est imate the factors (parameters), both economic 

and non-economic, that affect the decision of chat producers; measuring its own-pr ice 

supply elasticity ; estimat ing its cross-pri ce elasticities so as to exam ine its re lationsh ip 
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with other food and coffee. The study has presented resul ts based on a profi t-funct ion 

analysis, an approach fi rml y rooted in neoclassical production theory. A mul tiple equation 

regress ion analys is is employed to deri ve system of output supply and inpu t demand from 

a normali zed quadratic profi t function. Secondary data co llected in 1999 by the Eth iopian 

Rura l Household Survey is used. Regression results are used to estimate elasticities of 

output supply and inpu t demand . Results obtained and their policy implications are 

summarized in the following paragraphs. 

The supply elasticity of food crops (teff, maize & wheat) with respect to both coffee and 

chat price is -0.0 I and -0.05 respective ly. The resu lt im plies that, although it is low, 

farmers respond by decreas ing supply of food crops as the price of coffee or chat increases. 

On the other hand , the supply elasticity of chat with respect to the price of food crops and 

coffee is -0.58 and -0.0 I. Estimation resu lts indicate that the own price elasticity of food 

crops (0.07), although it has the expected sign, is low. The own price elastic ity of both chat 

and coffee is -0.53 and 0.04 respect ive ly. Although the own price elasticity of coffee is low 

it has the expected sign; whereas, the own pri ce elasti city of chat has the wrong sign. 

Based on these results it can be concluded that farmers are rea llocating their resources in to -
the production chat not in response to the increase in the price of chat. .!ather, they shi ft 

away from the production of food crops and coffee into the prod uction of chat when the 

prices of the fo nner decreases. In order to encourage farmers not to invest in chat 

production more favo rable food crops prices would be more effecti ve. Therefo re, the 

appropriate poli cy focus is on output (food crops) markets rather than chat markets. 
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The responsiveness of outp ut of food crops w ith respect to both wages and fe rtili zer pri ce 

(-0 .01 ), is neglig ible, al though it has the ex pected sign. Results a lso ind icate that output of 

food crops responds more to non- price factors. The most im portant non-price facto r is 

animal power. 

Thus, the policy implication is that in order to induce farmers to produce more of food 

crops (and less of chat) pri ce po li c ies alone coul d not bring the des ired outcome. Rath er, 

pri ce po lic ies shoul d be accompani ed by non-pri ce po lices . 

fi na ll y, chat is c learl y an important cash crop in Eth iopia, well-known for its fore ign 

curren cy earnings.1Ionetheless, it is litt le understood and given no development and 

research attent ion. JYl il lions of peop le both in Ethi op ia and other countries are making a 

liv ing from the crop. k1evertheless, it is mostl y v iewed as a sociall y undesirable "drug 

plant". pifferent governmental bod ies have attempted to impose restrictions against the 

crop at d ifferent t imes cons idering it socia lly undesirab le, apparently because the econom ic 

role of the cro p is not we ll un derstood. 

It is recommended that the economic benefits and costs of chat shoul d th en be considered 

aga inst an understanding of the negative physica l and socia l effects of chat use/abuse 

before considerin g poss ible strateg ies to ass ist chat growing communities through the 

substituti on of al te rnati ve crops, such as coffee and or food crops. Qnl y through a balanced 

analys is, tak ing into cons ideratio n a ll factors (eco nomic, social, cul tural and 

environ mental), the cul tivatio n and use o f chat can be understood Jl1 a proper context. 
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Therefore, further research is needed in order to im prove the bas is fo r making all rounded 

poli cy decision. 

Furthermore, the model presented in thi s stud y represents an ex treme simplification of the 

complex micro level decis ion framework, which ignores such im portant features as ri sk 

aversion, imperfect markets, incomplete information, dynamic adjustments, and sequential 

decision making. Another point of attention, particularl y relevant for chat production, 

refers to the difficul ty of modeling long-term response. Since chat is a perennial crop the 

most substantial prod uction effect fo llowing a price increase is expected to take place onl y 

after a few years, when newly planted tress become productive. Further research, which 

considers these issues, is needed in order to improve the basis for making (long-term) 

policy decisions. 
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ANNEX (1) 

Taylor expans ion 

The Taylor expansion gives an approx imation of a funct ion f(x) at some arbitrary 

pointxo ' It is written : 

f(x) = f(xo) + /(xo) (x-xo) + f "(xo)/2 (x - xo) + ... .. 

The first-order approximation takes the first two terms and is a linier function: 

f(x)=a+bx . 

The second- order approximation, which takes the first three terms, is a second degree 

polynomia l: f (x) =a + bx+cx' . This a ll ows one to consider the choice of a linear or 

quadratic function as an approximation to any mo re complex function. 

A useful form of Taylor expansion uses the logari thmic transfo rmat ion to arrive at 

elasticities rather than marginal changes. 
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